




After ten months of all-out war, Consolidated Liberators 
have emerged as among the most versatile ‘bombers in the 
world, Whether pounding the Axis with. their destructive 
might or ferrying men and materials across the seven seas, 
these B-24’s range far and wide to carry the fight to the enemy. 

All are:powered by dependable Pratt & Whitney Twin 
Wasp engines. 
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Manufacturers of over 1000 different aircraft and airplane parts, and 
original and replacement parts for the automotive industry. 
A pioneer of the sodium cooled aircraft engine valve. 
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BOMBS AWAY at 
270 M.P.H. 


Precision bombing, so well carried out by American airmen, 

requires precision navigation instruments to make it success- 

ful. On the new *‘*PIONEER” Sensitive Air Speed Indicator, 

exceptional accuracy is combined with fast reading. Large 

numerals on a rotating dial show “‘hundreds,”’ and a pointer og . 

indication registers speeds of ‘0”’ to “99.” 4 
Like other precision-built “PIONEER” Navigation Instru- %. 
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ments, the Sensitive Air Speed Indicator was designed, and id 20— 
is constructed and tested by men proud to help in giving 

American and Allied fliers the world’s best instruments 


for flight. 
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which includes the equipment and con 
trols built by 15 Bendix Divisions, serving 


PIONEER INSTRUMENT DIVISION 
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PRASEBALL is America’s national sport. 
Practically everyone can read a simple 
box score. Despite the fact that the 
sports pages are filled with interpreta- 
tions, inside dope, and armchair 
strategy, baseball fans know that the 
real story about the teams’ progress, 
ability and equipment lies fully, irrevoc- 
ably, and simply, in the little box 
labeled “League Standings.” For the air 
war, the box score consists of confirmed 
enemy losses versus our own. 

We think it would be a pretty good 
idea if the people of America applied 
the same reading knowledge to accounts 
of the war in the air. Read the experts, 
dopesters, criticisers, armchair strate- 
gists, if you must, but don’t forget that 
the real story lies in the box scores which 
appear in the official eommuniques. 

A fair portion of this issue is devoted 
to setting forth the straight information 
about Americah warplanes. It is not 
necessary to reveal military secrets to 
answer critics, both well-meaning and 
otherwise. The facts contained in the 
editor’s forceful message (page 91), in 
“The Truth About Our Fighters 
Planes” (page 93), “The Truth About 
Our Bombers” (page 96), and the “War 
Communique” (page 98) should do much 
to balance the unfavorable picture the 
public has had so far. 

Among other things, the editorial sets 
out to rectify the one cireumstance that 
provides the critics with a certain im- 
munity—a lack of understanding of 
what aeronautical .development.really is, 
and how we are second to none in this 
respect. This is fundamental information 
and no one should undertake to criticise 
our air forces without having at least 
this background knowledge well in mind. 





To deliberately ignore these funda- 
mentals is to deliberately misrepresent 
the facts of the case. 

The editors of Aviation did not have 
to resort to “dopester’s” devices to pre- 
pare a convincing case for American 
warplanes in this issue. It was done by 
simply taking the only authentic ac- 
counts of our warplanes in action via 
official communiques and official observ- 
ers’ reports as made available to every- 
one. The real answer is provided in the 
box score. 

Now, and in the future, Aviation will 
publish the box scores each month as 
they become available. The first one 
appears on page 250. 

The first of a two-part series on a 
conclusive evaluation of thunderstorm 
characteristics appears on page 101. The 
duration, movement relative to gradient 
winds, and circulation patterns of thund- 
erstorms is discussed in this part. 

On page 104 is a complete discussion 
of new methods and materials employed 
in camouflage as a protection against 
enemy air attack. Concerted enemy of- 
fensives are preceded by thorough recon- 
naissance, and the principal function of 
the “architecture of concealment” is to 
defeat the purpose of enemy camera 
lenses. 

Prefabricating aircraft parts at the 
souree of aluminum sheet is releasing 
men, machines and plant space for air- 
eraft assembly work, making available 
millions of pounds of aluminum, ordi- 
narily tied-up.as scrap, for increased air- 
eraft production, and considerably allev- 
iating transportation requiremen:‘s. How 
the Reynolds Metals Company is doing 
this job is described on page 108. 

Although revolutionary in character, 


The Curtis "Warhawk" is one of the fightingest planes on any war front. In "The Truth About Our 
Fichter Planes,” on page 93, it is pointed out that on the basis of the record, the oft-criticized 
P.40 series will stand up to any planes the enemy can pit against them. 
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the development of plastic tools is a 
spectacular reality employed to excel- 
lent advantage at Brewster Aeronautical 
Corp. Using a plastic compound of 
amazing versatility which is cast cold 
and hardens at room temperature, Brew- 
ster is making dies, jigs and fixtures at 
less cost and in a fraction of the time 
required for similar metal tools. A 
description of the methods used begins 
on page 114. 

The fifth in a series of articles on 
flying boat design (page 122) discusses 
the drawbacks of conventional hull de- 
sign, analyzes the causes and effects of 
porpoising, and enters the little-explored 
field of hydrofoils. 

The Vidal Process for molding wood 
and other materials for aircraft con- 
struction is being employed widely by 
Vidal licensees throughout the nation. 
On page 124 Aviation is pleased to 
present the first detailed technical de- 
scription of this process. 

On page 130 is an article on drop 
hammer methods and innovations con- 
taining a number of helpful suggestions 
for getting the most out of drop ham- 
mers in aircraft metal forming. 

The story of how two young men with 
a fixed idea started on a shoestring to 
build up a substantial aviation subcon- 
tracting business appears in the Sub- 
contracting Section beginning on page 
189. 

A thorough discussion of ignition sys- 
tems, the causes of trouble and their cor- 
rection is the leading story in the Main- 
tenance Section on page 211. 

By reviewing the growth characteris- 
ties and records of other forms of trans- 
portation, some valuable criteria can be 
established for estimating the future 
growth of domestic air traffic. This is 
discussed in the Air Transport Section 
beginning on page 215. 


Coming 


The concluding installment of.. the 
series of articles by Capt. Frank T. 
Courtney on flying boat design will ap- 
pear in the November issue of Aviation. 
The author’s conclusions and recommen- 
dations will be made after this thorough 
analysis of the lag in seaplane develop- 
ment to date. 

Another important design series will 
start next month with Larry Marhoeffer 
of the Vidal Research Corporation and 
one of the country’s leading stress 
analysts presenting design criteria for 
molded aireraft structures. 























Your chips, borings, turnings, clip- 
pings, punched-out pieces, defective 
parts, and other scrap that you are - 


turning back tothesteel mills are go- 


ing a long way to help win the war. 


BUT THEY’RE NOT ENOUGH! 


To make all the steel needed to keep war 
production plants up to schedule this year, 
more scrap iron and steel will be needed — 
6,000,000 EXTRA tons of it. About half of 
every ton of steel is scrap—whether it be 
open-hearth or electric furnace steel — the 
kind most needed for tanks, airplanes, ships, 


guns, shells. 


There’s plenty of scrap iron and steel—but 
it is not being turned back to steel producers. 
It’s in the form of old machinery—broken 
and worn out dies, tools, jigs, templates, 
rolls, patterns, molds and fixtures —old 
gears, line shafting, pulleys, pipe, 
valves, radiators, water tanks, steel 
structures, trucks and dozens of 





Berger Manufacturing Division « Culvert Division » 








War Propuction 
Viont Get the Steel it Needs 


—uNLESS YOU turn IN ALL your scrap: 








REPUBLIC STEEL 
General Offices: Cleveland, Ohio 


Niles Steel Products Division + Steel and Tubes Division 
Union Drawn Steel Division * Truscon Steel Company » Export Department: Chrysler Building, New York, New York 


In Cooperation with the U.S. Government’s Salvage Campaign 





other items. It’s in your plant or 
shop—or possibly on the junk 
heap behind it. There’s some 
in the attic, basement or garage 


at home, too. 


Unless ALL this scrap is turned in quickly, 
war production plants will not get the steel 
required to make the equipment needed to 


win the war. 


TURN IN YOUR EXTRA SCRAP—every pound that 
you can find. It may mean another tank—at 
least another shell which may be the differ. 


ence between victory or defeat in a battle. 


Put this story on your bulletin boards 
(we'll gladly send reprints). Set a special 
day or week for digging up scrap. Appoint 
a competent committee to see that it 
is done thoroughly. You'll be surprised 
when you find how much scrap you 
have. Then call your nearest junk 
or scrap dealer. He'll pay you for it 
and send it on to the steel mills. 
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The Chemical Engineer cuts years to months... 


Born in the turmoil of the last war, he is shaping a 
new world with mighty swords and magic plowshares 








ERMAN CONSUL-GENERAL HOSSENFELDER, writing 
from New York on March 3rd, 1916, to von 
Bethmann-Hollweg, chancellor of the Imperial German 
Government, confidently predicted defeat for the 
United States because we were totally dependent upon 
the great chemical industry of Germany. “Americans,” 
he wrote, “can never establish such an industry. ‘They 
have the resources but they lack the necessary science 
and technology. And, besides, the conflicting §selfish- 
ness of American business renders it impossible.” 

Even before the ink was dry on Hossenfelder’s letter 
a new figure appeared on the industrial scene—the 
American chemical engineer. With the help of patient, 
but progressive and venturesome capital, he laid the 
foundations for the largest and most resourceful chemi- 
cal industry in the world. 

‘Today he is an all-important figure. For we are fight- 
ing a chemical war, even though the emphasis that is 
placed on planes, tanks, ships, guns and other arma- 
ment tends to obscure that fact. And this chemical 
engineer is waging war for us on a prodigious scale. 
eine carry more tons of more deadly explosives 
because he has developed stronger and lighter alloys 
and more efficient fuels. Tanks are better armored and 
wield heavier blows because of products and processes 
born in chemical laboratories. Ships are welded to- 
gcther by new metallurgical techniques that save 
precious months over older processes. Gun barrels that 
are made in minutes instead of hours shoot farther and 
faster because of better ammunition. 

And quantity keeps pace with quality. By mid-year 
of 1942, explosives were being produced in newly con- 
structed plants twelve times faster than a year ago. 
Smokeless powder output has been doubled since De- 
cember. Five times as much ‘TNT was being made in 
July as in the months preceding Pearl Harbor. One 
single new plant produces more of this high explosive 
than did the entire pre-war industry—and several of 
these plants already are in production. 

By what Major General William N. Porter, Chief 
of the Chemical Warfare Service, calls a “miracle of 
production,” the sort of incendiary bombs that General 
| oolittle’s lads showered on ‘Tokyo were rolling out of 


our plants within a few weeks after we got into the 
war. As General Porter puts it, “they were rolling not 
by hundreds or even thousands, but by the millions.” 
That record he has cited as a tribute to the ‘ ‘ingenuity, 
industriousness and patriotism” of the American chemi- 
cal industries. 

Yet the General agrees that we have only started to 
produce in the tremendous volumes that will shortly 
make Germany, Italy and Japan “revolve on their 
boasted Axis.” Our newest plants are just coming into 
production. They face no limiting shortages of mate- 
rials for, in the main, our chemical industry draws its 
strength from coal, salt, sulphur, limestone, oil, natural 
gas, coal-tar, air and water—all available in abundance. 

We have heard little about the use of poison gas by 
our enemies. It may be that good reasons for this are 
stored away in our well-stocked chemical arsenals. Amer- 
ican chemical manufacturers have worked hard and long 
with our armed forces so that if the time ever comes to 
make good on the President’s warning of retaliation, 
America will be more than ready. 

And defense against gas has not been overlooked. 
Every soldier is equipped with a most efhcient type of 
gas mask, developed through twenty-five years of in- 
tensive research. ‘The Chemical Warfare Service al- 
ready is manufacturing millions of masks for distribu- 
tion to civilians. Let us hope we may never have to 
use them. But if we must, we need have little fear of 
any gas or secret chemical. 

This gas mask program has been made possible by a 
literal metamorphosis of production facilities, as peace- 
time industries have been converted to war purposes. 
A lumber company, for example, is making activated 
carbon from sawdust. Novelty manufacturers of rub- 
ber goods are turning out valves and assembling other 
parts. Former manufacturers of shirts, swim-suits, shoes 
and beds have converted their facilities and are con- 
tributing their share. More than eleven hundred con- 
tractors and two hundred and fifty sub-contractors are 
supplying their full quotas of chemical warfare mate- 
rials. And production is right up to schedule. 

But the bulk of the war job of our chemical indus- 
tries has to do with items other than weapons and 





















ammunition. ‘he German Consul-General, in that 
1916 report to Berlin, said that many American indus- 
trics were in a critical condition because of the sc: ircity 
of German chemicals. He related in particular that 
“the cries for help from the world of physicians are 
becoming louder and louder and more and more insis- 
tent.” Thanks to our chemical industries this cry no 
longer is heard. Even though we are again cut off from 
quinine, camphor and some other strategic medicinals, 
our homes and hospitals are adequately supplied with 
synthetic products. Most of these are better and 
cheaper than the natural materials. The same sulfa 
drugs that have saved so many civilian lives in recent 
vears have gone to war, with the result that deaths 
from infection at Pearl Harbor and Bataan are reported 
as surprisingly low. In this war we suffer no shortages 
of iodine and potash. Pioneering rescarch in the ficld 
of vitamins has led to new industries that are contrib- 
uting to health and better nutrition. 

Those new uniforms the soldicrs are wearing are of 
better quality and will last longer than the shoddy, ill- 
fitting outfits of 1918—thanks to sunfast dyes and new 
iieenalie products. And in the field of fabrics, nylon 
and the new rayons have gonc to war in parachutes and 
super-strong cords for tank treads and tires. 


ox *x = * * 


And that brings up the question that 30,000,000 
American motorists are asking with ever increasing 
concern. “When, Mr. Chemical Engineer, are you 
going to give us a set of new tires for the old family 
bus?” 

That, I am told, is just what the chemical engineers 
have set about to do on a scale that is difficult to com- 
prchend. In the words of Raymond Clapper, the colum- 
nist, “the synthetic rubber program for this year and 
the next is the biggest job of chemical enginecring 
ever undertaken in the world.” A billion dollar indus: 
try is being built at record speed to make almost a 
million tons a year of chemical rubber to serve our war 
needs and those of our allies. This cannot be accom- 
plished overnight. Many months are required to design 
and fabricate complex equipment, much of which must 
be made from corrosion-resisting metals and alloys. We 
shall be lucky if a tenth of the desired capacity is in 
continuous production this year and even more lucky 
if, by the end of next year, the new industry should be 
turning out synthetic rubber at a rate of 875,000 tons 
using both petroleum and grain as raw materials. 

All this, of course, must go for essential military uses 
but there is reason to believe that in the laboratory and 
pilot-plant stages we have some promising substitutes 
and stop-gap materials that may tide us over until the 
big program starts rolling. 













































The present prospect of real success is possible onlv 
because of the cooperation of the chemical, rubber and 
petroleum industries. Individual firms and entire indus- 
trics have set aside their normal desires and selfish in- 
terests to pool their patents, share their research and 
engineering developments for the common good. Syn- 
thetic rubber is here to stay as the basis for a great 
no doubt as to that lingers in the 
minds of the men who have seen many other natural 


post-war industry: 
products—indigo, alizarine, camphor, vanillin—all eventu- 
ally fall before the ingenuity of the chemical industry. 


x x * x a 


In the coming peace to which we look forward hope- 
fully, we shall find a new world full of new materials, 
new conveniences, new jobs, new opportunities, all 
stemming out of the present-day work of the chemical 
enginccr. ‘l‘he same transparent plastics that 
now make noses for bombers will give us new frameless 
windows for our homes and automobiles. With capacity 


tough, 


to produce at least 212 billion pounds of aluminum, 
which is five or six times pre-war production, and a 
magnesium capacity 50 or 60 times the pre-war figure, 
many new uses will develop for these structural materials 
of great strength and amazing lightness. Almost anything 
that flies, runs, moves, or otherwise is motive, will have 
a place for them. New fibers such as nylon and vinyon 
had scarcely got started before they were put to war 
use. Once the war is over they will be with us in greater 
abundance and at lower cost for a variety of uses so 
vast and so diverse that we can scarcely imagine them. 

And the chemical engineer continues to create and to 
invent. He meets the challenge of scarcities and short- 
ages with ever new “substitutes” that excel their ori- 
ginals. Even before the war is over he will have placed 
at our command a hundred new materials which we 
did not have before. His workshop is all industry. His 
contributions are as limitless as are our needs. 

But right now his all-important job is to help win 
the war; to fight to a finish the ruthless and resourceful 
enemies that are devoting all their science and tech 
nology to bring about our defeat. So, as we take stock 
of our assets in this desperate struggle, we count among 
the first the proved resourcefulness of the research 
minded chemical engineers we now have mobilized to 
help us fight this chemical war. 


President, McGraw-Hill Publishing Company, Inc. 





This is the fourth of a series of editorials appearing monthly in all McGraw-Hill publications reaching more than one and one-half million readers. 
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A SHORT TIME AGO a very young man wearing the wings 
of the Army Air Forces on his uniform and a troubled look 
on his face came to our office for advice. He was just about 
to be assigned to a combat squadron. He had been reading 
what the pseudo-experts say about the airplanes he was 
about to fly. He had misgivings but he had no fear. All he 
asked was to know the truth so he could make a sound 
appraisal of his chances under fire. Here are some of the 
things we told him to correct the impressions he had received 
from the writings of professional secandal-mongers, who 
seem to be unable or unwilling to read the daily combat 
records of our aireraft which are the best evidence of their 
value. 

Type for type and purpose for purpose we have no 
apologies to make for any of our flying equipment. Our best 
engineering brains are working day and night to retain our 
leadership in the quality of our airplanes. 

Aircratt design is one of the most complex branches of 
engineering. Its complexity is inherent because the designer 
must draw on almost all of the sciences and some of the arts 
in his eternal battle against weight and overweight. Each of 
the thousands of individual parts of an airplane must be 
stress analyzed, weighed and balanced with thoughtful eare 
to determine how it ean do its job and still keep down its 
Ww ht. Metallurgy, chemistry, physies, meehanies and mathe- 
matics must be always at the finger tips of the structural 
desizner. Fuselage form, position of engines, wings, tails, 
surfaces and landing gear and the mutual interaction of all 
of these elements are but a few of the eritieal design factors. 

Improvements in fuel technology and solutions of the 
problems of lubrication throughout the relentless temperature 
range from white heat to the sub-zero of the substratosphere 
must go hand-in-hand with the design of engines of ever 
increasing power and lightness, for all of the efforts of the 
airplane designer are limited by horsepower available. Avail- 
able horsepower may be used for speed and elimb and range 
or load carrying in the proportions desired. But if an excess 
of one element is required, the others must be sacrificed. 

When the ideal performance compromise for a given pur- 
pose has been worked out, a full size plane is built and then 
begin s a long intensive period of test flying of the prototype. 
Not until most of the changes dictated by flight test are made 
Is it safe to begin tooling up for quantity production. And it 
ls highly important that the tooling be made sufficiently flex- 


ible 


0 accommodate the continuous design change of an ever- 
improving product. 






It is small wonder then that the period between conception 
and quantity production of a new type of aircraft before 
the war was normally about seven years. The same period ot 
time for development was necessary in Germany, Italy, Rus- 
sia, Poland or Czechoslovakia. Human brain capacities are 
about the same regardless of the color, creed, or language of 
their bearers. The war has accelerated the whole procedure 
of design, development and production engineering and this 
gives rise to a new danger. We must not compromise with the 
completeness of our development work any more than with 
the quality of the manufactured product. 

When war clouds gathered all around America it was 
simple logic to build as many as possible of the planes avail- 
able as quickly as possible but at the same time provide pro- 
duction facilities so flexible that new designs could be util- 
ized as soon as they had passed through their long develop- 
ment cycles. The long range bombers we are producing in 
such encouraging quantities were designed in the early 
*thirties. Bigger and better ones were designed a little later. 
They will be produced in quantity a little later. Much bigger 
bombers were designed in the late ’thirties. They will be pro- 
duced in due course but we can’t sit back idly while we are at 
war and wait until they are ready for production. Even if 
we could they would be obsolete compared with some of the 
designs now at the blueprint stage. The same is true of 
fighters, cargo carriers and everything that flies. We have 
nothing to fear until the day comes when we run out of 
new and better designs for future assembly lines. 

We must not be too hasty in declaring a plane obsolete. 
There may be a greater use for it than we are able to 
foresee. Our enemies are still building obsolete Messersehmitts 
at the rate of several hundreds a month. The Junkers JU-57, 
designed more than a decade ago, is still in substantial pro- 
duction. 

In comparing airplane types we must remember that 
American airplanes were designed to defend America, 
British planes were designed to defend Britain and German 
planes were designed to defend Germany. None of the 
strategists of any of the European nations foresaw the ehar- 
acter of this global war. Neither did our strategists and de- 
signers foresee the need for us to fight in a theater as eom- 
pact as that of Western Europe. Both the British and the 
Germans failed to foresee the need for long range bombers. 
Now both are racing to produce them and the RAF is busy 
blasting the German factories where they are built. 


(Zurn to neat page) 











Our defense problem was different. We knew not where light- 
ning would strike between Alaska and Panama, and we had 
only one Navy for two oceans. So our designers created fast 
bombers with sufficient range to go where they were needed in 
a hurry, carrying supplies, protective armament and a reason- 
able load of bombs. The turbosupercharger, with its marvel- 
ous metallurgy, made it possible for these ships to carry the 
air war to the altitude limits of human endurance. There they 
became stable bombing platforms for the functioning of our 
very effective bombsight. That is why our B-17’s are bombing 
Germany so effectively today and doing it in daylight with 
negligible losses. Our B-24’s have already distinguished them- 
selves in the long range operations for which they were 
designed. Detailed comparison of these ships with British 
bombers since designed for the specific job of bombing Ger- 
many from England is found on page 96. But their fighting 
record speaks more loudly than any figures because a bomber 
that is able to do its work and return safely to base is as 
good as a new bomber off the production line. It can be seen 
from their brief record under fire that these ships are the 
best of their type in the world today. This whole war effort 
boils down to a race in which the winner will be the side that 
can first drop the largest tonnage of well-directed bombs on 
the other’s vital sources of supply. This will be done by the 
planes that make the most trips before they are shot down. 

Our medium range bombers of the B-25 and B-26 types 
have already distinguished themselves by doing many jobs 
for which they were not designed. The men who conceived 
the B-25 had no idea that it would be used to bomb Tokio. 
The Japanese learned much about the versatility of our 
B-26’s when they dropped torpedoes in the Aleutians. 

Most of our pseudo-experts fail to remember that the 
single-seat interceptor fighter was a purely British develop- 
ment for a single British purpose—the defense of London in 
the daytime. Many years ago the strategists of England 
realized that trouble could come to them from a distance 
of but twenty miles, which in terms of airplane speeds 
means less than five minutes notice. To intercept this poten- 
tial sudden attack, a fighter was needed in which all ele- 
ments of performance were subordinated to climbing rate 
and fire power. And so began the long line of development 
that led to the Hurricanes and Spitfires of teday. These ships 
and their descendants are and should be the best available 
weapons for the purpose for which they were designed. 

With full credit to the RAF for the development of its 
brilliant defense of London with these ships in daylight, it 
must be remembered that, when the Germans switched to 
night bombing, the single-seater fighters were not able to 
answer the challenge. It was a much larger twin-engine 
American ship, the old Douglas DB-7 ordered originally by 
the French, that was impressed into service because of its 
greater range, endurance, and carrying capacity. A later 
version of this ship, the A-20, is credited with stopping 
Field Marshal Rommel in his recent advance in Libya. 

In America we had no problem comparable to the defense 
of London. Our boundaries were much wider. It was only 
logical that the developments of our fighter planes should 
proceed along other lines. It was natural that our fighters 
could not do as good a job of something for which they were 
not intended. That is why it is so ridiculous for columnists to 
clamor for “the American aircraft industry to build the 
Spitfire’. This can be done and British fighters actually 
have been built in Canada. But it is our strategists, not our 
columnists who must decide who is to build what and where. 

No airplane that reaches the production stage is all good 
or all bad. A given type may excell another in one or more 
performance elements or it may be better suited to a special 
job. But it is illogical to compare it with a ship designed for 
some other purpose. Our 2,000 hp single-engine fighter, the 
Republic P-47, will outperform the lower powered fighters 
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including the new Nazi Focke-Wulf 190 with its 1,600 hp, 
engine. Our North American P-51 derives some additional 
performance over ships powered with the same engine because 
of its highly efficient laminar flow wing. 

Type for type and purpose for purpose our fighters are 
more ruggedly constructed and carry more ammunition and 
armament than those of the enemy. Our .50 in. ealibre 
machine guns have a higher muzzle velocity and greater 
penetrative effect than the .30 in. calibre types commonly 
used abroad. 

The 37 mm. automatic cannon built into the nose of the 
Bell P-39 is the largest yet to be carried aloft. Cannon in use 
on European airplanes fire a 20 mm. shell. Besides this im- 
pressive armament our planes carry protective armor plate 
and leak-proof fuel tanks because we want our pilots to 
come back and fight again. Obviously, this increases the 
weight of our planes and decreases their performance and 
maneuverability slightly. But it is certainly better to go to 
war in a tank that in a pleasure car. And our pilots at the 
fronts have gone on record in their preference for our 
policies. 

The proof of the pudding is in the eating. Our P-40’s have 
defeated the Japanese Zeros in every engagement in which 
they have taken part. The Grumman Wildcat has a 3-1 
score against land based planes of the Japs. The Bell P-39 
has operated against Zeros above 30,000 ft. and the Lock- 
heed P-38 has taken them on above 35,000 ft. These facts 
cannot be laughed off by the gentlemen who criticize our 
planes so glibly. More facts about our fighters and our 
bombers are presented in the pages that follow. But even 
more convincing than these facts are those that ean’t be 
told because of the aid that their disclosure would give the 
enemy. 

Far more important than specifications and statistics are 
the actual combat records of our planes in action. As this 
is written the average ratio of enemy losses to our own is 
nearly 4 to 1. This means that our planes are nearly four 
times as effective in combat as those of our enemies. This is 
the true measure of superiority of American airplanes. As 
long as we can outfight our enemies it would be both eriminal 
and impractical to strip our planes of their protection or 
reduce their fire power to improve their maneuverability. 

This is not a defense of American designers, engineers, or 
manufacturers. They have established a record which will go 
down in history as amazing. Least of all, is this an expression 
of an attitude that our current designs will continue to be 
adequate to the task. Our current planes are good and 
adequate weapons for the moment. Tomorrow they will be 
inadequate. The High Command of our Army and Navy Air 
Forces know this. Our manufacturers, designers and engineers 
know this. And as you read this they are bending over their 
drawing boards, studying designs in the wind tunnels, and 
working at the fiving fields on the new models which will 
bring complete air supremacy to us. A cheering word, an 
expression of confidence will do far more to advance their 
important work than a kick in the pants. When the time 
comes to criticize we will be the first to call attention to 
shortcomings and to do it with bare knuckles. 

The privilege of free speech and free press for which we 
are fighting carries with it a simple .but solemn obligation— 
to get the facts straight before they are published, and to 
refrain from the temptation of disseminating demoralizing 
gossip for personal gain. 


pote E. franG 
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The Loctheed P38 Pitiginideg” ie nonl the corks Migheet tt 
formance fighter planes. In production since early 1941, it is now 


in action over wide areas. 


This is not a defense of American fighters; none is needed. Nor is it unqualified praise. But here 


cas 


are the facts which prove beyond reasonable doubt that American fighters, taken as a whole, with 


their equipment and armament, hold the edge of superiority in aerial combat. 


WHILE IT IS TRUE that some Amer- 
ican combat planes were deficient in 
armament at the beginning of the war 
as compared with some foreign types, it 
is senseless to assume that our air forces 
and plane manufacturers blithely con- 
tinued ordering and building inade- 
quately armed airplanes. We were sim- 
ply in the same position as all of the 
major powers who were forced to modify 
their designs and equipment in the 
light of the lessons learned in actual 
combat. 

In aerial warfare, as in all other forms 
of Warfare, there is a constant jockey- 
ing on the part of the contestants to 
achieve an edge in the fire power, effi- 
ciency and over-all performance of all 
types of equipment. The balance has 
rocked back and forth and will continue 
to do so for the duration. 
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The Hurricanes and Spitfires of to- 
day are far different aircraft from those 
which went into service at the beginning 
of the war—just as different as the 
P-40E’s and P-40F’s now rolling off the 
production line and hurtling into the 
battle are from those originally deliv- 





As we go fo press, the United States Navy 
has just issued a communique concerning op- 
erations in the Solomon Islands area of the 
Pacific as follows: 


“During the period Sept. 25 to Sep#. 28, in- 
clusive, Army, Navy and Marine Corps fliers 
destroyed 42 enemy aireratt and damaged 3 
others without combat loss of any United States 
planes.” 


42-0, favor of the Yanks. Boy, what a Series! 





ered to our air forces and to the British. 
The same thing applies to German 
Messerschmitts, Jap Zeros, Boeing W- 
ing Fortresses and all other aireraft en- 
gaged in the war. 

During all of early 1942, ample evi- 
dence regarding the superiority of 
American combat planes, both fighters 
and bombers, was accumulating in the 
form of United Nations War Communi- 
ques, which would have prevented so 
many writers and speakers from going 
so far astray had they sought all the 
facts and omitted certain syndicated col- 
umns from their daily stint of reading 
material. 

When a journalist or any other per- 
son makes a public statement in eritical 
times such as these, comparing the per- 
formance of an American eombat type 
with that of an allegedly superior per- 
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Republic P-47 "Thunderbolts," 
frequently referred to as the 
world's No. 1 Fighter Plane. 
Note the six .50-in. calibre ma- 
chine guns protruding from the 
leading edge of the wing. 


A tight formation of Bell P-39 
Airacobras."’ In addition to me- 
chine ‘guns, these fighters are 
equipped with a 37-mm. or 20- 
mm. automatic cannon which fires 


through the hollow hub of the 


propeller. 


The Vought-Sikorsky F4U “Corsair, 
United States Navy's 


newer Like 
the "Thunderbolt," 2,000 
horses in the nose and plenty of fire 


one of the 
carrier-based fighters. 
it packs 


power. 



















Angular lines and slender fuselage identity the 
North American P-51 “Mustang.” The British 
call it the fastest Army cooperation plane in 
service anywhere, 






Tracer bullets clearly show the path of six 
.50-in. calibre machine guns in this night photo 
of a Curtiss P-40 “Warhawk.” Beneath the 
fuselage is a “belly” tank carrying extra fuel. 
It can be dropped in flight when contents are 
exhausted. 


formance of a foreign fighting plane, he 
should be certain to exercise the fair- 
ness and honesty to determine whether 
the performance figures he cites for the 
American type are gleaned from an old 
clipping or obsolete directory and per- 
haps quite different from the actual per- 
formance of the particular fighting plane 
in question. And he should remember 
that published performance figures do 
not reflect the latest accomplishments of 
the design. 

American fighter planes have under- 
gone the severest and probably the most 
inaccurate criticism. So to dispel the 
ecntusion which exists in the compari- 
sons of type, the individual types will be 
referred to by their full designations. Of 
























derbolts," the Ameriean fighter planes, the Curtiss 

to as the P-40 series have been produced in the 

ter Plane. largest numbers to date. The B and C 
alibre ma- models are called by the British the During the month of August, 1942, those flown by the Nipponese airmen. 
| from the Tomuhawk, the D and E the Kittyhawk, the War Department kept tabs on all Two other American fighter types 
wing. and the P-40F the Warhawk. Next is the aerial engagements in which P-39’s which have been delivered to the Navy 
the Bell P-39, known as the Airacobra. and P-40’s participated. They downed and Marine air arms are the Grumman 
Many thousands of both of these fighters their adversaries at ratios of 5 to 1 and F4F Wildcat and the Brewster F2A 
Bell P-39 have been produced. 3 to 1 respectively. Buffalo. After the big Solomon Islands 
ee ll The “Flying Tigers” of the famous Lt. Gen. Henry H. Arnold, Com- offensive in August when United States 
dior ott American Volunteer Group in China mander of the Army Air Forces, re- Marines occupied the Tulagi area, the 
m. or 20- were largely equipped with Curtiss ported on Aug. 15, 1942, that 1,110 Japs attempted a counter-offensive and 
which fires P-4() Tomahawks. Up to the time it was Army planes had met 1,459 Japanese aa fierce air and sea battle developed on 
b of the disb»nded on July 4, 1942, the AVG aireraft in aerial combat and had shot Aug. 24 when our combined forces in- 


"Corsair, 


shot down 218 Jap planes with a loss of 
only 84 of its own planes. These figures 
include only verified losses of both sides. 
Aircraft destroyed on the ground in 
bombing or strafing attacks were not 


down 190 of the Jap planes with a loss 
of 104 American aircraft. The answer 
is obvious—such a record could not have 
been established had not American air- 
men and their flying equipment enjoyed 


tercepted the Japanese. Associated Press 
correspondent Clark Lee, an eye witness, 
reported that 96 Jap airplanes were 
brought down on that day. Navy pilvts 
accounted for 31 enemy planes. Anti- 





es Navy's taken into aceount. a clear and definite superiority over (Turn to page 334) 
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Analysis of the facts shows that British 
heavy bombers are not superior to Amer- 
ican craft. The Boeing B-17 "Flying 
Fortress” can fly farther, faster and 
higher and has greater firepower than 
Britain's newest, the “Lancaster.” Only 
category in which the “Lancaster” has 
an advantage is in bomb capacity, but 
this is partially offset by the "Flying 
Fortress’ precision bombing ability. 








our medium and light-bombers are without equal. 


For fighting today’s wars on all fronts American heavies 


RECENT PRESS REPORTS from 
England making sweeping statements 
that American bombers are inferior to 
Britain’s do not stand up under analysis. 
There is no question that Britain’s new 
heavy bombers are good, for they are. 
But there can be no question that Amer- 
ica’s bombers are also good, if not bet- 
ter. Any comparison of bombers must 
consider one vital fact: that this war is 
being fought all over the world, and it 
ean be won only by fighting on fronts 
all over the world—not just over Ger- 
many from English bases. And any com- 
parison of bombers must recognize that 


Brig. Gen. Ira C. Eaker steps out of a Boeing 
B-17 on his return from leading American 
bombers on their first precision daylight raid 
on Rouen, France, from a base in England. 
Firepower of the "Flying Fortresses’’ was 
demonstrated on another raid when they were 
attacked by between 20 and 25 Focke-Wulf 
190's, the newest and best pursuit planes in 
the Nazi Luftwoffe. The score: three Focke- 
Wults definitely shot down with nine more 
listed as probables. 


Press Associution 
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Truth 


About 
Our 


Bombers 


more than hold their own; 































there is more than one eategory of 
bombers necessary to win the war. 

Consider first then, the long range 
four-engine bombers around which most 
of the recent controversy has centered. 

America has two: the Boeing B-17 
Flying Fortress and the Consolidated 
B-24 Liberator. Britain’s. line-up now in- 
cludes the Handley Page Halifax, the 
Short Stirling and the newest, the Avro 
Lancaster, 

What, then, are the charges against 
the American craft? They appear 
be that the B-17 and the B-24 havé 
neither the speed, range, armor, arma 
ment or bomb capacity to make them 
useful for much more than submariné} 
patrol. ; 

A comparison of the B-17 and thé 
Lancaster, which the British hail ag 
their best; and a review of the record 
shows that American planes can more) 
than hold their own. It should be re 
membered that the B-24—in which Primeq 
Minister Churchill recently flew with aff 
American pilot to Russia and Egypt=9 
is generally comparable in performane®™ 
to the B-17. 

First, there is the matter of speed: 
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Official figures released by the British 
Air Ministry credit the Lancaster with 
a maximum speed approximating (note 
that it does not say exceeding) 300 mph. 
Unfortunately, the Army Air Forces 
have released no performance figures on 
the B-17E, the Flying Fortress now op- 
erating in England. It is, therefore, 
necessary to go back to its prototype, 
the B-299T. This plane, four models re- 
moved from the present craft, had a 
top speed of 325 mph. Since the B-17E 
has been developed through four models 
and is equipped with more powerful en- 
gines its speed can, to say the least, be 
safely put above that of the original job, 
giving it at the very minimum a 206- 
mph. edge over the Lancaster. 

Next, take the matter of range. Bri- 
tain’s Air Ministry has released no fig- 
ures on the Lancaster; we have only 
press reports of approximately 3,000 mi. 
Assuming that its four Rolls Royce 
Merlin XX engines, which develop 1,260 
hp. at 12,250 ft., each consume 50 gals. 
per hour (a conservative figure), the ship 
would have a cruising radius of 10 hr. 
Even if it cruised at 300 mph. (which it 
obviously doesn’t, since maximum speed 
only approximates that figure) the ship 
would then have a range of 3,000 mi. An 
operational range of no more than 2,500 


mi. is probably a safer figure, say 150 mi. 
farther each way than that traveled by 
a strong force on the night of Aug. 28- 
29, when British bombers raided Nurem- 
berg, a distance of some 1,100 mi. each 
way. 

Again there are no official figures 
available on the range of the B-17E and 
again it is necessary to go back to the 
prototype, which had a range of more 
than 3,000 mi. Obviously, since planes, 
engines and fuels have been improved, 
the B-17E has a range well over 3,000 
mi. 

In the matter of armament—one of 
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British Combine 


ABOVE: The Avro “Lancaster, which the 
British hail as their best heavy bomber. Its 
speed is at least 25 mph. less than American 
four-engine planes. While this type of plane is 
ideal for mass night raids on Germany, planes 
with qualities found in American heavies. are 
needed fo fight on all fronts, a factor abso- 
shutely essential to victory. . . . LEFT: The 
Consolidated 8-24 “Liberator,” whose per- 
formance characteristics are generally com- 
parable to the B-17. It has served admirably 
on fronts all over the world and “doub.es in 
brass" as a much-needed cargo carrer. 


the most frequent criticisms of our 
bombers—American planes more than 
measure up. The Lancaster’s firepower 
consists of ten 0.303-in. Browning ma- 
chine guns; distributed in the nose, top 
and bottom of the fuselage and in the 
tail. 

Officially released photographs of the 
B-17E show at least the following guns: 
one in the nose; two on top of the 
fuselage, one on each side of the fusel- 
age (waist guns); two in the bottom 
turret and two in the tail, a total of nine 
guns. Since American practice has for 
some time called for .50-in. calibre guns 
—nearly two-thirds again as large as 
those on the Lancaster—actual firepower 
is therefore superior in the B-17. Its 
.0-in. calibre machine guns can throw 
more shells farther and in a flatter tra- 
jectory than the Lancaster’s guns ean. 

Little is known of the armor of either 
the Lancaster or the B-17. Here we have 
only the record, to be discussed -later, 
which gives every evidence that the 
American planes are better than, or at 
least as good as, any in the world. 


(Turn to page 328) 















AVIATION’S WAR COMMUNIQUE NO. 10 


Performance records are 
the only sound basis 
for judging an air.force 
and its equipment. 
The American record 
is impressive. 


GERMAN AIR POWER now is definitely outclassed on the Western 
fronts. German cities and military establishments are hurt so badly by 
the Allied attack that Goebbels is promising war-weary Nazis that as 
soon as the Russians are smashed the Luftwaffe will dish it back to Britain 
**a thousand to one.’’ This old threat carries less chill now, because the 
British and Americans know by contact that the stuff is no longer in the 
air to back it up. 

But this fact is no cause for relaxation. If the Germans did manage 
to prostrate Russia, they might rehabilitate their air force; they have the 
metal, the skill, and substantial plant to do it. They are short of aluminum, 
oil and manpower, but experience shows you can’t trust an enemy with 
a shortage. 

It is possible that the Nazis might again give hard battle in the air 
across the channel, or elsewhere, and our war chiefs are going ahead 


preparing as if they expected just that. 
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LEFT: A Grumman "Wildcat" roars off a car- 
rier flight deck to join a late afternoon combat 
patrol somewhere in the Pacific . . . RIGHT: 
The men who are directing America's effort 
for “winning the war on (and over) German 
battlegrounds.” Seated left to right:. Maj. 
Gen. Carl Spaatz, commanding AAF in Europe; 
Lt. Gen. Dwight Eisenhower, commander 
American forces in Europe; and Maj. Gen. 
Walter Frank, commanding Air Service Com- 
mand. Standing, left to right; Brig. Gen. Ira 
Eaker, Bomber Command; Brig. Gen. Frank 
Hunter, Fighter Command; and Brig. Gen. 
Robert Candee, Ground Air Support Com- 
mand . . . TOP: Fifty-eight pilots and 
mechanics of the Brazilian Air Forces flew 19 
Fairchild F-24's and 25 PT-19 primary trainers 
from an Eastern Fairchild plant to Rio de 
Janeiro, completing the largest flyaway de- 
livery yet made to South America and demon- 
strating Brazil's determination to prosecute the 
war without delay. Prominent figures in this 
impressive achievement were, left to right: Maj. 
Antonio da Silva Gomez and Maj. Joao Mendez 
do Silva of the Brazilian Aeronautical Com- 
mission; Col. Armando Ararigboia, Air Attache 
of the Brazilian Embassy in Washington; and 
Moj. Miguel Lompert, chief of the Brazilion 
Aeronautical Commission in Washington. 
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Meanwhile, accumulating Allied air strength is being used prudently 
but aggressively to shake the foundations of Hitler’s 31 essential war 
production centers. So good does this operation look to the lay citizenry, 
and to many military aviation men, that they advocate putting more 
materials and man-hours on an air force to beat Germany down with air 
fire and bombs almost exclusively. 

A recent Gallup poll showed 40 percent of the public wants to give 
Germany the all-air treatment; 49 percent thought other military elements 
also would have to be used; 11 percent said they didn’t know. While 
it is probable that the wisest people would be found among the 11 percent, 
nevertheless, this is the public’s show, it is their money, and they are 
bound to boo down any act that gets too old and tiresome. It was the 
public that gave the hook to the Admirals’ battleship skit. Who can say 


(Turn to page 286) 






















































Profit Limitations 


By Treasury Directive 


An informative and broad interpretation of T.D. 5000, 
how it controls “cost plus’ accounting, and how it affects 


aviation earnings and securities. 


DESPITE THE DOMINATING influ- 
ence which is exerted by aviation in the 
war effort, there is very little popular 
conception as to the fiscal arrangement 
governing the relationship between the 
aviation industry and the federal gov- 
ernment, 

For all practical purposes, the air- 
eraft builders now have but one cus- 
tomer: the U. 8. government. Similarly, 
the air lines will shortly be devoting the 
bulk of their operations, under con- 
tract, for the same client. 

Doing business with the government 
is no simple matter. While the urgency 
of the times may have accelerated pro- 
ceedings, all sorts of formal contracts 
must be negotiated. In many instances, 
a letter of intent or some other assur- 
anee served as the starting signal on 
government work. 

In its relationship with private indus- 
try, the government has erected all sorts 
of safeguards designed to protect the 
taxpayer from paying excessive prices 
on all purchases. Congress seemingly 
has taken the initiative in enacting leg- 
islation towards that end. It remains for 
another arm of the government—the 
Treasury Department, however, to en- 
force this broad directive. 

Much is heard as to the constant re- 
negotiation of war contracts. The recent 
establishment of Price Adjustment 
Boards in the Army, Navy and Mari- 
time Commission has been responsible 
for the general impression that no pro- 
vision previously existed for placing a 
ceiling on profits. Long before the War 
and Navy Departments began to issue 
press releases as to their zeal in pro- 
tecting the taxpayer’s dollar, forces were 
quietly in operation limiting profits on 
aircraft contracts. The Act of June 28, 
1940, (also referred to as the Vinson- 
Trammell Act) was passed by Congress” 
. . . to expedite national defense and 
for “other purposes . . .” This measure 
pertained to construction or manufac- 
ture of any complete naval vessel or 
any Army or Navy aireraft. The “other 
purposes” were chiefly concerned with 
limiting profits to 8 percent of the con- 
tract price of the work performed. All 
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By SELIG ALTSCHUL 


excess profits are to be paid into the 
Treasury. However, to allow for ad- 
justments, the following definition is 
advanced : 

“.. any profit in excess of 8.7 per 
eentum of the cost of performing such 
contracts, except prime contracts made 
on a cost-plus-a-fixed-fee basis, as are 
completed by the contracting party 
within the income taxable year shall be 
considered to be profit in excess of 8 
per centum of the total contract prices 
of such contracts.” 

This section not only states a broad 
policy but, on the surface, appears 
simple enough and it would seem that 
Congress, with a stroke of the pen, has 
assured fair profits while outlawing 
excessive gains on war work. No clear- 
cut formula, however, is presented. 

It will be noted that while the section 
states of performing such con- 
tracts”, no definition is advanced as to 
what constitutes proper And 
here is where the Treasury Department 
comes in. Faced with the responsibility 
of administering this act, the Treasury 
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has issued its own set of regulations as 
to what are properly constituted costs 
and in general terms has specified allow- 
able and disallowable items. These reg- 
ulations are incorporated in the now 
famed T.D. 5000 which has assumed top- 
rank importance as a factor in affecting 
aviation profits. 

T.D. 5000 applies not only to aircraft 
construction for the Army and Navy 
(both prime contracts and subcontracts), 
but has also been extended to cover the 
farious relationships now existing be- 
tween the airlines and the Army Air 
Forces. Whenever specific provisions or 
definitions are lacking in any of the 
individual contracts, T.D. 5000 becomes 
the unquestioned criteria. 

Despite its importance, 
and the definitions it encompasses, is 
probably the least understood ruling 
ever issued by the Treasury Department. 
The best explanation thus far advanced 
is the “Principles for Determination of 


T.D. 5000, 











Government Contraets”— 
issued by the War ‘and Navy Depart- 


Costs Under 
ments. Even the “explanations” are 
vague in many respects. The interpreta- 
tions contained in this study, however, 
are very helpful and warrant careful 
attention. 

Recognized accounting and tax proce- 
dures do not necessarily set a pattern for 
T.D. 5000. The above-mentioned 
“Principles” clearly state that “whether 
or not an item of cost is allowable as a 
deduction in computing federal income 
taxes is not the criterion whether such 
item is proper as a part of cost under 
government contracts.” Total cost under 
a government contract is the “sum of 
all costs incurred by the contractor inci- 
dent to and necessary for the perform- 
ance of the contract and _ properly 
chargeable thereto.” In other words, the 
overhead burden if not directly trace- 
able to war work, may not be computed 
proper item. In effect, this 
makes for one set of costs for a civilian 
eustomer, and another for the govern- 
ment. 

For purposes of simplicity, the items 
of cost that enter into government con- 
tracts are classified as follows: 


as a cost 


Manufacturing Costs 

Direct shop costs: 

Materials and parts 

Direct labor 

Shop engineering expense 

Other direct shop costs 
Indirect shop costs: 

Supplies and sundry materials 

Indirect labor 

Service and maintenance 

Fixed charges 

Other indirect shop costs 
Other Manufacturing Costs: 

Amortization of patents, purchased 
designs, ete., 


Engineering and development expense 


Other Contract Performance Costs 


Delivery costs 
Installation and servicing costs 
Sundry specifie contract costs 


Administration and Distribution 


Expenses 


General and administration 
expenses 
Bidding and 


ex penses 


corporate 
selling and distribution 


The detailed descriptions aceompany- 
ing the above-mentioned items of 
pose no particular problems. It is noted, 
however, that “all conceivable items can 
not be mentioned specifically and 
omission of mention is to be in no way 
restrictive upon the government in de 
termining the of a contract.” 
Further, “if an item of cost is not 
(Zurn to page 309) 
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THUNDERSTORM characteristies with 
respect to duration, movement relative 
to gradient winds, cireulation pattern 
and amount of energy expended, have 
been difficult to evaluate because of the 
relatively small area covered by any 
single thunderstorm and the lack of a 
dense network of suitable rainfall sta- 
tions. It is now possible to formulate 
certain conelusions concerning these 
charaeteristies as a result of a study 
utilizing the dense station network main- 
tained by the Soil Conservation Service 
over the Muskingum River Watershed, 
Ohio. 

Distance between stations varies from 
one or two miles to a little over ten miles. 
During parts of July and August 1937 
and 1938 all of these stations obtained 
hourly observations of wind, weather, 
clouds, temperature and wet bulb in 
addition to a continuous record of rain- 
fall. These data were made available 
by Dr. C. W. Thornwaite, chief of the 
Climatic and Physiographic Division of 
the Soil Conservation Service. 

Complicating the investigation was the 
fact that under favorable conditions, 
thunderstorms develop in groups or 
families, thus increasing the area sub- 
jeet to rainfall. 
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For the first time, conclusive evaluation of the characteristics 


of thunderstorms is possible with availability of a suitable network 


of data and observation points. The results of these studies will be 


of considerable value to military, commercial and private operators. 


In the first part of this article the duration, movement relative to 


gradient winds, and circulation pattern of thunderstorms is dis- 


cussed. Next month the energy characteristics will be analyzed 


covering the storm accumulative factors and energy expended. 


By. GEORGE N. BRANCATO, Associate Meteorologist, 


Hydrometeorological Section, U. S. Weather Bureau 


A preliminary examination of the 
Muskingum data showed that the most 
conclusive results could be obtained by 
considering only nonfrontal thunder- 
storms and using situations when only a 
few thunderstorms occurred within the 
area. The path of each thunderstorm 
could then be readily determined by the 
isohyetal pattern produced. Twelve 
such situations were thoroughly ana- 
lyzed but during only two of them 
were hourly wind observations available. 


Three of these, including the two with 
hourly wind observations, will be dis- 
cussed in detail here. 


Duration and Direction 


Fig. 1 shows a series of thunderstorms 
which oceurred over the southeastern 
portion of the basin on August 19, 1937. 
In order to place the series of half- 
hourly maps on one figure, only the por- 
tion of the basin over which thunder- 












L 


nN 


SUCCESSIVE 30 MINUTE PERIODS 
AUGUST 19, 1937 


MUSKINGUM RIVER WATERSHED, OHIO 


| 
THUNDERSTORM ISOHYETAL PATTERNS 


1:30-2:00 P. M. 





o t ( a P is m4 2 
Lines, YS FY ay * 
san , sak ¢ 
7 Ps ye m4 bg $3 ; 






















2:30-3:00 P. M. 





3:00-3:30 P. M. 


3:30-4:00 P. M. 

























4.00-4:30 P. M. 


~4 





4:30-5:00 P. M. 




















PATHS OF THUNDERSTORM CENTERS 

















WINDS AT FIXED ELEVATIONS ABOVE SEA. LEVEL 
5:00 * 










@ & OLPARTHENT OF Commenct 
WEATHER SORE AL 


yrrosourTeonovosicat stcrios 














4:00 7. a} 
2:00-5:00 P. M. aa 
5307.4 @~ 
° / 
- 
OaTA SUPPLIED BY — £@~ t 
* 
MUSKINGUM CLIMATIC OF sor « ' 
RESEARCH CENTER +307. SOT 
SOU CONSERVATION SERVICE Ole: ? 
OLPART WENT OF aGmCULTURE Cosa o i i 
a 
ona 
ae Os 90”. - 
- ~~ 
ao @Fo0re € 
a 4007 @ 
wow Dss0r a 
sce sai 
@xc0- w / \ =~ af, 
a? i a OF 4 Nan 4 
aw OS 00° . \ Vu \¥ 
502. a” lease “4 
£40 al \ mies 
ey: OF ne ‘ ° 3 10 ‘3 20 
DF 00 2 # >. 
| 
FIGURE 1 











6: 00-6 30 P. mM. 











7:30-6:00 Pm 












































































% % er ae ee as —|j= _. 
Sh SI AED te 





-~ ( Oa Sie 
fei ae SQ) 
_ ee +4 rd »~- J 













































WEATHER BUREAU 
MYOROMETEOROLOGICaL SECTION 


a 
OQ 
Q a 
e a 
oe, 
a 
0. 
e e 
7 
a —— io 
: iil * a i | 
A ) 2 
8:00-8:30 P. M. + ls ‘ " || 9:00-9:30 P. M in PATHS OF THUNDER- ,” do es0°8 
. . a awn “a | had ! A ‘s-- STORM CENTERS Orie an 
Co 4 I eo ie r ~ - Ca 600-9 30 P. w yee 4 
Rag a a é - 0” sos 
£ 0 2 | ee } 0 $ "ts 5 20 Oo 
| {| —————— rs ®, jor gl? 
—_* a P Oeswrs 
e : : ? a A il e ca || JO 0m” OD woe f 
e a ye a J a J / “ a 
: a > Cc ( “ee Dar.s0 ow O> 100 « 
e H \ “ ~ ©, bon 
J ] i s o” wwe : 
‘ ry { a \ ( ° _o: core 
3 \ \ s 
¢ \ \ \ 4 \ 
. \ \ \ HI »: yore \ 
a) Je | | a ee 
i! aol 3 4 m of 
ry as — * 7 o 
( / ne ihre. es t o” OATA SUPPLIED BY 4 
; j || “ow ) yorcore MUSKINGUM CLIMaTiC =| 
\ a Pe * A ( s RESEARCH CENTER ( 
, 7 f Fy)! oo o’ SOIL CONSERVATION SERVICE 
i / C77 | sewers DEPARTMENT OF AGRICULTURE 
D = _ a TIA — ce Sa _—— 
= 
WINDS AT FIXED ELEVATIONS ABOVE SEA LEVEL \ 
5.00 P. M P 
2000FT = | Gyan [ 4000 os Z "| [6,000 Ft ' 
seer ke |e pees xy THUNDERSTORM ISOHYETAL PATTERNS 
Spee ee a To, eas SUCCESSIVE 30 MINUTE PERIODS 


JULY 20, 1937 
| 


MUSKINGUM RIVER WATERSHED, ono 


U S OEPARTMENT OF COMMERCE | 















FIGURE 2 






W 
in 


ot 
de 
in 
su 
le: 
we 
st 
th 
in 
st 


k\ 





JED BY / 
-LIMATIC 

SENTER ( 
1ON SERVICE 
AGRICULTURE 


: 








storms occurred has been reproduced. 
Temperature, wind, and cloudiness ob- 
servations were made hourly, but preci- 
pitation maps prepared from automatic 
were made for half-hourly 
periods. Precipitation amounts are un- 
derlined at the right of each station to 
distinguished them from the tempera- 
tures. Each thunderstorm has been num- 
bered and the path as determined from 
the isohyetal patterns produced has 
been indicated. In order to make a 
comparison of the movement of thun- 
derstorms with the winds aloft, the 5:00 
p.m., E.S.T. winds at 2,000, 4,000, 6,000 
and 10,000 ft. have been plotted for the 
northeastern portion of the United 
States. 

The positions of the isohyetal centers 
on the successive maps show a regular 
progression of each center in an east- 
northeast direction. At 2:00 p.m. there 
was one center which was just moving 
into the basin but by 3:30 p.m. this cen- 
ter had dissipated and there were six 
other centers which had developed. The 
development of the additional centers is 
in advance of the established centers and 
suggests that their development is at 
least partially due to the advancing cool 
wedge of air preceding the thunder- 
storms. The temperatures on each of 
the hourly charts are generally lower 
in the areas preceding the thunder- 
storms than on the sides and begins to 


records 





fal) five to ten miles in advance of the 
rain urea. 

The average movement of the centers 
was about 20 mph. from the west-south- 
west, and the average wind velocity be- 
tween 4,000 and 6,000 ft. was also about 
20 mph. from the west-southwest. This 
indicates that the thunderstorms travel 
in the general direction and with the 
velocity of the wind at about 5,000 ft. 

Fig. 2 for the thunderstorms of July 
20, 1937, is of especial interest because 
of the northeast-to-southwest movement 
of the centers. As in the August 19, 
1937 case, the direction and speed of 
the thunderstorms as determined from 
the isohyetal patterns is definitely that 
of the winds at about the 6,000-ft. level. 
Wind observations were not available 
and temperatures were available only for 
the 7:00 p.m. chart so that no comments 
relative to these elements can be made. 
The charts, however, suggest certain: in- 
teresting conclusions concerning the 
duration of thunderstorms. Thunder- 
storms Nos. 1, 4, 7 and 8 developed with- 
in the basin and each produced appre- 
ciable rainfall for not more than two 
hours. Also, in each case, the maxi- 
mum intensity was attained within one 
hour after the rain began. Most of the 
non-frontal thunderstorms which oc- 
curred during July and August 1937-38 
showed that they attained their maxi- 
mum intensity within the same time. 





Storm Families 


Fig. 3, for July 8, 1938, shows the 
development of one thunderstorm with- 
in the basin at 5:00 p.m. and the sub- 
sequent development of three other 
thunderstorm centers. Thunderstorm 
No. 1 attained its maximum intensity 
within one hour and then dissipated by 
6:30 p.m. The additional thunder- 
storms developed in advance of the main 
thunderstorm center and, as in the other 
cases, was apparently associated with 
the advancing cool wedge of air. The 
movement of the centers is in a north- 
east direction at about 18 mph., which 
is in agreement with the winds aloft be- 
tween 4,000 and 6,000 ft. 

The Hydrometeorological Section has 
frequently noted that the total isohye- 
tal pattern produced by a family of 
thunderstorms is usually oriented so that 
its major axis is nearly normal to the 
direction of the upper air winds. It 
has been shown by Mr. Solot of this 
section that the area of thunderstorm 
activity is coincident and moves with 
the area of convergence. This conver- 
gence area usually moves from west to 
east approximately normal to the usual 
southwesterly current. Thus, while the 
individual thunderstorm centers usually 
move in a northeast direction, the con- 
tinuous development of thunderstorms 
moves to the right and produces a west- 

(Turn to page 292) 
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The 


ow and Why of Camouflage 


Modern warfare demands more than mere concealment of a given 
objective; appearance of the entire location must often be changed to 
confuse enemy bombers. Successive steps, as worked out with a model, 
are shown here. FIG. 1 shows a vertical view of a hypothetical many. 
facturing center before camoufleur went to work. FIG. 2 shows the same 
plant after disruptive camouflage had been applied, with sufficient 
alteration to confuse bombardier from 20.000 tt. or more. However, the 
bridge across the river and the two ship-loading slips would still give 
the location. FIG. 3 shows same location after total camouflage con. 
sisting of nets and fabrics, plywood shapes and camouflage paints. Note 
that one loading slip has completely disappeared, the tank farm hes 
become a wooded area and the factory buildings themselves have 
become a "residential area." 











Expert explains new methods and materials in “architecture of concealment” made 


necessary by new offensive weapons. 


By HARPER GOFF 


TWO HOURS’ FLIGHT from our West Coast, dawn is 
breaking over the ocean’s rim. On the aircraft carrier that 
flies the flag of the Rising Sun, the flight commander is giving 
final instructions as the ship maneuvers into the wind: 

“On the west side of Greenhill, look for two Greek theaters 
in the center of a large recreation park. Bomb anywhere in 
the recreation park, but particularly those Greek theaters. 
To your places!” 

And that’s how much good it would do to camouflage one 
target with another just as visible. Just one reconnaissance 
flight in search of the Greenhill Chemical Corporation— 
granted that the enemy knows its general loeation—would 
reveal the incongruous arrangement of Greek theaters and 
tennis courts that disguised respectively the huge, vital stor- 
age tanks, and the more sprawling manufacturing plant, dis- 
tillery, ete. 

This is an exaggerated example, perhaps, but it is indiea- 
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tive of some of the rationale that must lie behind every single 
eamouflage job which has been, or now is, quietly under way 
in America. 

To call camouflage a science may be correct. But it is more 
than science—it is an art, with a definite technique. It may 
be properly called the “architecture of concealment.” It is 
decidedly a tailor-made job—custom-built to the last detail. 

During the months since Pearl Harbor, a handful of artists 
and engineers have been spending their days and most of theif 
nights devising effective means of concealing West Coast 
defense plants from the eyes of the enemy. 

As a member of this group, the writer has seen professional 
interest in camouflage grow from the stage of scattered indi- 
vidual effort by a single designer here and there, to a group 
effort; thence, to a series of organized camouflaging units. It 
was a rapid transition—but no more rapid than the gathering 
hunger for knowledge displayed by industry at large toward 
this architecture of concealment. 

The information which these camoufleurs have gained com 


AVIATION, October, 1942 
























oe ah & 


St Se Se 


i~\ 


“J 


a aw YS BF lk Ne ae ee 






















f @ given 


hanged to stitutes neither professional nor government secrets, for seape as far as visibility is concerned. ; 
o oedd their use belongs to every industry which, in wartime, wants On the contrary, loeal conditions of the terratm, such as 
sad sed to protect its valuable assets and products: for the nation’s proximity to the seashore, with its change in actinic light, 
the coals continued use, through the “passive defense” of concealment. make it necessary for each job of camouflage to be given 
sufficient ‘There is no opportunity to employ mass production meth- individual and specialized attention. 
wover, ods in the design of ‘amouflage. It is not like a ready-cut The camoufleur or designer is the man who formulates 
still give home or prefabricated fence that van be bought by the yard the scheme or manner in which each separate plant is to be 
ined and installed according to a page of printed instructions and obscured. In our opinion, he should be on the spot and 
sints. Note accomplish its mission equally well wherever or by whomever familiar with the operations of the factory under transfor- 
form tik it is installed. It would be nice if the plant executive could mation. He must understand the manner of living of the 
hese hal phone his maintenanec department and instruct it to order people in adjacent territories. He must see with his own eyes 
20,000 sq. ft. of camouflage material and roll it over the traffic problems and points of congestion, and should observe 


factory like a carpet, thus removing his plant from the land- (Zurn to page 322) 


Lead Works 





FIG. 4. Modern camouflaging involves alteration of surrounding 
reference points as well as the target itself. Width of river, type of 
bridge and other features identify the area. FIG. 5. The same scene 
after camouflaging. Screening of river house, wharves and bridge; 
narrowing the river through use of floating nets and disruptive 
painting are all used to confuse approaching bomber. FIG. 6. View 
from another direction showing storage tanks, four-track railroad line 
and other identifying features. FIG. 7. Here, disruptive painting 
with low visibility, infra-red resistant camouflage paints alter the 
scene. A simple trainshed effect can be accomplished with painted 


y single 
chickenwire stretched over framework. FIG. 8. Total comouflage, 


der way 
brought about by addition of nets, natural and artificial foliage and 


is more plywood shapes. 
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Thousands of Timken Tapered Roller Bearings are giving highly satisfactory performance in aircraft 
carburetors designed and built by a leading carburetor manufacturer. 


Although bearing loads are light other factors make the application a "natural" for Timken Bearings. The 
throttles do not make a complete revolution, neither do the bearing cones mounted on them. Absence 
of a complete revolution plus vibration of the engine are complements for bearing brinnelling. The line 
contact of the Timken Bearing's rolls and races offer the maximum resistance to this tendency. This has 
been demonstrated in not only carburetors but in radial engine rocker arm bearing service. 
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The standard Timken Bearing, made of case-carburized, alloy steel, is highly corrosive unless adequately 
lubricated. Since there can be no lubrication in carburetors and since the bearings operate in gasoline 
Timken Bearings manufactured for carburetor service are flash 





chrome plated. 


Here is another instance of the amply demonstrated ability of 
The Timken Roller Bearing Company to work out a satisfactory ; E| 
bearing application despite the restrictions, handicaps and spe- 
cialized problems inherent in the aviation industry. We have the 
"know how''. Call on us for it. 







THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


machinery; Timken Alloy Steels TIMKEN 


and Carbon and Alloy Seamless TRADE-MARK REG. U. S. PAT. OFF. 


Tubing; and Timken Rock Bits. TAPERED ROLLER BEARINGS 
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Manufacturers of Timken Tapered 
Roller Bearings for automobiles, 
motor trucks, railroad cars and lo- 
comotives and all kinds of industrial 
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DAVID P. REYNOLDS, 

YNOLDS Assistant Manager, Aircraft Parts fo 
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The Reynolds Metals Company is prefabricating aircraft parts to manufacturers’ speci- 
fications, releasing men, machines and plant space in @ireraft plants for aircraft assem-. 
bly, freeing millions of pounds of aluminum, ordimarily tied up as scrap, and ofl 
greatly reducing transportation requirements. fc 


IN SPITE OF THE MAGNIFICENT 
accomplishment to date, more planes 
must be produced, faster—under infi- 
nitely more eritical conditions of ma- 
terial, labor, machinery and plant, to 
say nothing of attendant critical factors 
such as transportation. In other words, 
while production to date has been ac- 
complished despite some waste motion, 
the winning combination will ultimately 
be productive ability plus maximum effi- 
ciency. 

The ReynoJds Metals Company is now 
implementing this combination through 
its Aireraft Parts Division. The Rey- 
nolds plan is simple. It involves the 
fabrication of airplane structural parts 
at the sheet supply source for shipment 
to aircraft plants where a greater pro- 
portion of effort can be devoted to air- 
craft assembly. 































Inspecting some of the parts produced at the Reynolds plants are (lett to right) T. A. By fabricating certain structural parts 
Lynch, general sales manager, Reynolds Metals Company; Frohman Anderson, president, at the sheet source, a substantial part of 
Anderson Aircraft Co.; and David P. Reynolds, assistant manager, Aircraft Parts Divi- some 32,000,000 lb. of aluminum which 
sion, Reynolds Metals Company. is constantly tied up in the form of 





serap can be released almost immediately 

for the production of hundreds of addi- 

tional planes. Vital freight capacity 

utilized to carry scrap ean be freed for 

other war purposes; duplication of 

critical machine tools ean be cut down; 

a more efficient utilization of skilled 

labor can be accomplished; and critical 

has recently endorsed with enthusiasm floor space in aircraft plants ean be re- 

the peel its seipuililaiilie plam of the Reynolds Metals Company. leased for additional aircraft assembly. 
High officials of the Aircraft Production Division of WPB are on record With complete shearing, routing, and 


‘ . , , ; blanking departments, thoroughly aug- 
as concurring entirel t e OSS ENC ; - +E te tage ae 
g ely with the effectiveness and efficiency of the plan, and mented by efficient’ facilities for die 


the AAF Materiel Command is understood to have given the plan full making, template-making, drilling and 
recogmtion of its many advantages. The WPB has offered every possible inspection sections, the Reynolds plants 
assistance to the aircraft industry in securing the full benefits which the are equipped to fabricate practically 
Reynolds plan offers. any flat part the aireraft manufacturers 
may specify. In addition, negotiations 
are now under way for the installation 
of Anderson “Forming-by-Drawing” 
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machines (see AVIATION, June and July, 
1942) to extend the productive versa- 
tility of the plants to a variety of 
formed parts. 


Blanking and Shearing Plant 


Within 24 hr. of receipt of blueprints 
for flat parts, blanking dies or router 
blocks and templates can be fabricated 
and set up, and production of the part 
begun. 

There are two main fabrication plants 
for the production of aircraft parts. 
One is devoted to all blanking and shear- 
ing operations and is complete in itself 
from the die-making department to in- 
spection and shipping departments. The 
other plant is confined to production of 
routed parts and is also a complete unit 
from template-making to shipping. 

3ecause present production is confined 

















FIG. 1. Exhibit of smaller parts fabricated for aircraft manutac- 
turers by the Aircraft Parts Division of Reynolds Metals Company. 


FIG. 2. A Cincinnati press brake used for @ variety of stamping 
operations. The machine accommodates a large die bed permitting 
the ready use of a wide variety of die shapes and sizes. Note the 
amount of scrap involved in the blanking of this part. Retaining 
this scrap at the sheet source saves vital freight capacity and re- 
leases tied-up metal. 


FIG. 3. A battery of punch presses. Note the variety of shapes 
being produced and the large scrap bin which will take the scrap 
to the processing plants where it will be melted, cast and rolled 
into prime sheet within 24 hr. 


FIG. 4. The die department in the blanking plant. Within 24 hr. 


after blueprints are received, dies can be made here, and produc- 
tion begun. 


109 


SEN eg TT, SN eR PSE SI TE BN FO RR RON ae 





FIG. 5. The die files where all dies are classified and maintained for re- 
peated use on re-orders or staggered orders from different companies 
producing similar mode! airplanes. 


FIGS. 6, 7, 8. Other blanking machines used at the Reynolds plant. 
FIG. 6. Close-up of a Niagara punch press in operation. The blanking 
patterns are carefully planned to get the greatest possible use from each 
sheet. FIG. 7. A 350-ton E. W. Bliss mechanical press. FIG. 8. A smal/ 
paper carton press used to blank small, light-gage aluminum parts. With 
action similar to that of a printing press, the machine can blank a number 
of smali parts at a time with considerable speed. 


FIG. 9. The shearing department has twelve shearers with a productive 
capacity of nearly 2,000,000 /b. of parts per month. 


FIG. 10. The shipping room in the blanking and shearing plant is equipped 
with a roller conveyor system to facilitate handling. All parts are checked 
by Army or Navy inspectors before packing. 


largely to flat parts, the shop set-ups 
are relatively simple, permitting 
straight-line production on a highly effi- 
cient scale. 

In the blanking and shearing plant, 
the die shop is uncomplicated but 
equipped to complete tooling for a large 
variety of orders in a minimum of time. 
All dies are classified and filed in a large 
storage room where they are maintained 
and held ready for subsequent produc- 
tion runs. Where a number of different 
aircraft plants are engaged in the pro- 
duction of the same or similar model 
airplane, the staggering of orders may 
call for repeated use of the same die or 
one of similar shape. The maintaining 
of these dies, therefore, frequently re- 
sults in a substantial saving of cost, 
time and effort and permits production 
to begin immediately on a repeat order. 
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There are at this moment 20 mechan- 
ical punch presses in the blanking shop, 
ranging from a battery of 30-ton 
presses to one of 1200:tons. Particular 
ingenuity of machine application is re- 
flected in the use of a small cardboard 
carton press for high speed blanking of 
small parts of light gage aluminum. 
In all, this shop has at present a 
capacity of well over a quarter million 
pounds of finished parts per month, and 
this capacity is increasing constantly. 

Under the same roof as the punch 
presses is the shearing department with 
twelve machines capable of handling 
nearly 2,000,000 lb. of aluminum sheared 
panels and parts per month. Because of 
the varieties of orders being worked on 
simultaneously in this department, care- 
tul planning makes it possible to get the 
most number of parts out of an alumi- 
num sheet. If, because of the shape of 
a particular part, only one panel can be 
cut from the original sheet, with a con- 
siderable amount of metal left for sal- 
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vage, this salvage may be put to use 
immediately in the production of a dif- 
ferent panel or part on the next ma- 
chine. While this is frequently done in 
any aircraft plant, the possibilities for 
immediate use of salvage metal are con- 
siderably increased here because of the 
diversity of orders and large selection of 
parts of different shapes. 

All finished parts go through a com- 
plete inspection procedure just as they 
do in an aircraft plant, and are given 
final approval by government service 
inspectors before shipment. The ship- 
ping room is equipped with a roller con- 
veyor system to facilitate the handling 
of crated parts. 


Routing Plant 


There are nine routers in the routing 
plant with a capacity of turning out, on 
the average, 400,000 lb. of finished parts 
per month. The largest routing unit is 
a double-armed Onsrud machine mounted 
on a heavy central pedestal between two 





routing tables permitting routing opera- 
tions to be performed on each simul- 
taneously. The heavy construction of 
the two router head arms eliminates 
chattering and enhances the steadiness 
and aeceuracy of movement. All routing 
equipment is adaptable to cutting a 
number of parts at a time. 

Finished routed parts are drilled to 
specification. The drills for large pieces 
are mounted on ordinary routing ma- 
chine arms, and here, too, the double- 
armed type is used, permitting two men 
to work at different tables at the same 
time. 

The routed and drilled parts are de- 
burred and cleaned after which they go 
to the inspection department where they 
are thoroughly checked under govern- 
ment supervision and finally packed and 
shipped. Packing is done with metic- 
ulous eare, having’ in mind that suecess 
of the Reynolds prefabricated parts 
plan is due to a number of factors, one 
of which is the utilization of a minimum 
amount of freight space, and delivering 
parts in good condition ready for im- 
mediate assembly in the aireraft plant. 

Running at capacity, the two plants 
are capable of handling and processing 
over 3,500,000 lb. of sheet monthly. 


The Reynolds Plan 


Since the war production program 
began in the United States a great deal 
has been heard of the term “subeontract- 
ing.” Subcontracting is part and parcel 
of this country’s industrial system and 
always has been where quantity produc- 
tion of intricate machinery has been in- 
volved. Some aircraft companies now 
obtain as much as 85 percent of the dol- 
lar value of their product from outside 
sources. For the most part, they are 
concentrating on the job they know best 
—the design, engineering and assembly 
of finished airplanes. The Reynolds plan 
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FIG. 11. An Onsrud dual-armed router is one of 
the many machines in the router plant. These 


heavy-duty routers have a wide range of applica- 
bility and are capable of a high rate of produc- 
tion. 


FIG. 12. All parts are completed, ready for 
assembly. Here large routed panels are being 
drilled in accordance with manufacturer's specifi- 
cation. 


FIG. 13. Completely machined parts are cleaned 
and deburred at these tables. Note the size of 
some of the parts produced by the Reynolds com- 
pany for assembly in aircraft plants throughout 
the country. 


FIG. 14. Each completed part undergoes thorough 
inspection and then final check by Army or Navy 
inspectors before shipping. 


FIG. 15. Packing finished parts for shipment. 
Many parts are especially oil coated before pack- 
ing. The ribs shown here are a fine example of 
some of the difficult routed shapes turned out at 
Reynolds. In the background are crated parts 
ready for shipment and containing 100 percent 
usable material with no return scrap. 











is merely a logical and extremely prac- 
tical extension of this production method 
to include eertain airframe parts. 
Included in this plan are all of the 
recognized advantages of subcontract- 
ing, such as the most efficient utilization 
and coneentration of a skilled labor 
pool; elimination of duplicate machinery 
and tools—particularly in the cases 
where a number of plants are produc- 
ing the same model airplane; reduction 
of slow semi-automatic operations of 
small lot parts; and release of floor 
space, manpower, and managerial effort 
in production plants to the tasks that 
ean be performed only in those plants. 


The Scrap Problem 


Equal in importance to all of these 
advantages, however, is the retaining of 
scrap aluminum at the sheet source. An 
approximate average of 30 percent of 
sheet aluminum shipped to aireraft 
plants is returned to the aluminum mills 
as scrap. The scrap contained in prime 
aluminum sheet may be tied up for a 
period of time ranging from three to 
six months. This includes time in transit 
as sheet, in stock as sheet, in stock as 
scrap (awaiting sufficient accumulation 
for shipment), and time in transit as 
serap. 

Surveys have shown that the serap 
loss of 30 pereent is equivalent to ap- 
proximately 9,000,000 Ib. per month. 
Thus, 36,000,000 lb. of aluminum is con- 
stantly idle, assuming 9,000,000 lb. out- 
going as, potential scrap in sheet, 
18,000,000 lb. in stock in aireraft plants, 
and 9,000,000 Ib. in return transit as 
serap. This is equivalent to the produc- 
tion capacity of a good-sized sheet roll- 
ing mill. 

A very considerable organization 
exists in each airplane factory to spe- 
cifically handle serap. Millions of man 
hours are consumed in this work at great 
expense. The reason for this is that the 
value of serap is so high (as potential 
prime sheet) that efforts must be made 
te conserve as much as possible. This 


results in additional production costs. 
One of the chief difficulties in serap 
handling is that different aluminum 
alloys must be kept segregated for re- 
processing, and the scrap must be kept 
clean and uncontaminated. The econ- 
omy, and in many cases the feasibility, 
of reprocessing scrap depends upon its 
purity. Actually, a considerable amount 
of serap is rendered completely worth- 
less, as potential aircraft sheet, by con- 
tamination, mixing of different alloy 
scrap, and inclusion of ferrous metals 
of similar appearance in aluminum 
scrap piles. 

There is more to the handling prob- 
lem. In each aireraft plant, the tediously 
segregated scrap must be stored until 
there is a sufficient accumulation to war- 
rant shipment. This space and mainte- 
nance result in additional expense. Some 
attention must also be paid to the way 
in which the serap is piled to secure 
maximum utilization of storage space 
and freight capacity. 

That freight capacity is a critical fac 
tor is obvious. Thirty percent of the 
weight of the original sheet shipment is 
scrap. Ultimately this scrap must be 
hauled back, resulting in a considerable 
further utilization of vital freight 
capacity. 

To take an example, 100 tons of 
aluminum sheet are shipped to an air- 
craft manufacturer. From this shipment 
70 tons of aireraft parts will be fabri- 
cated and 30 tons of scrap will be re- 
turned to the aluminum plant. In all, a 
total shipment of 130 tons of metal is 
involved in the fabrication of 70 tons 
of parts—or nearly twice the amount of 
freight capacity utilized than would 
have been if the finished parts were 
shipped from the aluminum plant to the 
aireraft plant. 

Mass Production Technique 

As more and more plants are erected 
to build similar types of planes the 
multiple duplication of fabricating 
facilities approaches overall inefficiency. 


The tool making capacity of this coun- 
try is already strained and anything 
alleviating this condition is of enormous 
assistance to the war effort. Assuming 
optimum conditions, the plan would 
eliminate the need for a large amount 
of tool duplication, and would, in effect, 
contribute materially toward increased 
production by permitting new plants to 
get under way on assembly work without 
having to wait for tooling. 

In many eases where four or five 
plants are engaged in the production of 
a similar plane, the quantity of certain 
parts produced by any one of these 
companies is not great enough to war- 
rant costly quantity production tooling. 
At the same time it is not practical for 
one plant to produce these parts for 
all the others because of their locations 
throughout the country. The result is 
that each plant fabricates these parts on 
u semi-automatic basis which means un- 
necessary handling, more man power, 
and frequently less accuracy and more 
waste. It is more in line with mass pro- 
duction technique for such parts to be 
fabricated on a quantity basis with aecu- 
rate and efficient production tools at a 
single, central location (which in the 
overall picture is always the source of 
aluminum sheet). 

In summary, the Airplane Parts Divi- 
sion of Reynolds Metals Company is 
equipped to produce practically any flat 
part required by the aircraft industry. 
In the near future the productive capa- 
bilities of the company may be extended 
to a variety of formed parts through 
use of the Anderson Forming-by-Draw- 
ing machines. 

Use of this service will reduce the 
weight of aluminum shipped to air- 
eraft manufacturers by approximately 
30 percent and conserve vital freight 
capacity. It will eliminate unnecessary 
handling and release plant space for 
assembly operations. 


Maintaining Scrap at the Sheet Source 


Retaining scrap metal at the sheet 


souree, will permit the serap to be 
remelted and re-rolled within 24 hr., 
automatically inereasing the amount of 
aluminum available to the aireraft in- 
dustry. Salvagable metal stocks will be 
inereased by more efficient segregation 
of serap alloys and freedom from con- 
tamination. 

Duplication of machine tools will be 
reduced by the quantity production of 
parts for a number of manufacturers 
engaged in the assembly of airplanes of 
similar model. Skilled labor at the air- 
eraft plants will be released for more 
necessary work—work which ean be 
done only in aireraft plants. 

This plan is in line with the increas- 
ingly necessary trend toward the most 
efficient utilization of the productive 
ability of the nation. 









































Relieving Tooling Bottlenecks 


With Plastics, 


Under the cast ‘“Formrite’’ method of tooling, a plastic compound which hardens at 
room temperature in a few hours is utilized in making dies, jigs, and fixtures at less 






cost and in a fraction of the time required for similar metal tools. Subsequent articles 
dealing with other phases of the subject will appear in early issues. 


By LEONARD WEISS 


Brewster Aeronautical Corp. 


ONE OF THE GREATEST single 
drawbacks to the quantity production of 
airplanes today is the bottleneck in pro- 
duction tools. The next, assuming ma- 
terials of airplane construction are 
available, is the frequent change of de- 
sign which causes wholesale scrapping 
of tools. 

Pioneering of plastic tools and tool 
molds by Brewster Aeronautical Corpo- 
ration is now paying dividends as the 
United States Navy Buccaneer and 
British Bermuda dive bombers roll off 
the produetion lines. 

Known as the east Formrite method 
of tooling, applications of this process 
were first considered by Brewster in the 
construction of the Buffalo fighter which 
won its wings for the British and Dutch 
as well as the United States Navy. 

Now it has been more fully proved in 
building the Buccaneer and its Bermuda 
prototype, carrier-based dive bombers 


with the U. S. and British Fleet Air 
Arms, respectively. 

The east Formrite method 
is a means by 
of the 
pounds in making too!s and dies. In the 
production of airplanes, a 
quence of procedure must be followed 
from blueprints to models, to tools, dies, 
fixtures, and through any other steps 
necessary to complete the program. As 
these steps are most important and diffi- 
cult, the fastest, inexpensive, and 
most accurate means of tooling is de- 
sired in order to fabricate the airplane 
parts. 

There are many different methods of 
accurately transferring shapes, contours, 
lines, holes and other necessary develop- 
ments from a part or blueprint to the 
tools involved in the manufacture of ad- 
ditional copies of that part. 

The present methods of using layout 
men, templates, machining and hand 
work take too long and are expensive. 
The easiest, quickest, and most accurate 
way of arriving at these tooling shapes 
seems to be the cast method. A suitable 


of tooling 
which advantage is taken 
casting properties of certain com- 


regular se- 


most 


compound is east around an approved 
engineering developed model, or an ac- 
tual part which has all the necessary 
shapes, contours, lines, holes and open- 
ings on its surface. This impression, 
suitably reinforced, forms the basis of 
the tool or fixture on which suitable 
production parts can be made. 


Conserves Strategic Materials 


The various government departments 
are interested in this type of develop- 
ment because it speeds production, re- 
leases skilled labor for essential jobs and 
conserves strategic materials, and is 
relatively inexpensive. 

Interest has been shown in this type 
of development by the various aircraft 
manufacturers. Because of demonstrated 
advantages, it was decided at Brewster 
to coneentrate on this particular cast 
compound method for further develop- 
ment. This development has been ear- 
ried on for many months, but is by no 
means completed. 

The tool bottleneck consists of the 
shortage of skilled labor, the time re- 
quired for construction of tools, and the 


FIG. 1. Several cast “Formrite" stretch press forming 
dies used for cowling and fuselage penal In certain 
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shortage of steel. suitable for making 
The following ideas on the con- 
struction of tools for the production of 
aireraft will probably be considered as 
unusual. However, from my own obser- 
vations, I am econvjnced that the presen! 
methods of tooling for aircraft produc 
tion are not fast enough for the efficient 
prosecution of the war. My method 

approach to the tooling problem re 


tools. 
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FIG. 


. That all 


quires an entirely different outlook from 
that of many other tool men. 
Several assumptions must be made: 


L 


That quantity production of fight- 

ing airplanes is required, 

(a) That at least one completed 
airplane of each required de- 
sign is available, 


. That time is all important, 
. That costs should be kept down 


without sacrifice in delivery or 
quality, 

available facilities for 
production must be utilized in the 


war effort, 


. That priority restrictions on ma- 


terial are there for a purpose and 





4. A. Original samp!e part from which 


block was cast. B. Base section of split rub- 
ber form block. C. Tapered section of block. 
D. Formed aluminum alloy part pressed out on 
form block made from original part. 


that restricted materials should 
not be used where available mate- 
rials ean be substituted, 


. That there is a shortage of skilled 


toolmakers and that any means of 
alleviating this condition is desired. 


The situation as it exists today is as 
follows: 

The government has decided to con- 
currently produce quantities of the best 
design of different types of airplanes in 
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several scattered companies. This situ- 
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FIG. 2. (a) Example showing use of an original part as a mold. (b) 
This part shows how a form block for a similar part could be made by 
using a template and supporting walls. 
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FIG. 3. This sketch suggests a method of making a form block with 
retainer to be used.in a rubber pad press. 
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FIG. 5. In connection with gang forming with rubber (a) many adapta- 


tions of the cast compound method, such as shown in (b), can be used 
to good advantage. 


FIG. 6. Rubber block can be used in a forming die to blank sheets by 
means of steel cutting edges inserted in the cast compound. 
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FIG. 8. Photograph of the countersinking fixture 
in use. Contour of the jig was cast from original 
: piece. 
>. nuts imbedded in the plastic. Half tarn of jig 


» makes opposite part ready for countersinking. 


Bolt holds 





Index hales in part are located from the 


FIG. 7. This ingenious countersinking fixture auto- 
matically lines up the part so that the drill is 
perpendicular to the surface. The part is held on 
the fixture by means of screws tightened into nuts 
imbedded in the compound. 
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ation requires the manufacture of dupli- 
cate sets of tools for manufacturing an 
already existing proven plane. Auto- 
motive groups, in addition to aircraft 
groups, are tooling for production. The 
automotive groups are accustomed to 
large quantity production, consequently, 
they think in terms of steel dies suitable 
for turning out vast quantities. 


Happy Medium in Tooling 


The aircraft group, from the opposite 
extreme, has advanced from temporary 
tools to those designed for increased pro- 
duction. Somewhere between the two 
methods is the happy medium in tool 
construetion. There is a great amount 
of skilled labor, equipment and time 
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needed to produce the required steel 
tools. This condition exists because the 
tools have to be machined to shape. If 
this machining can be eliminated, a 
great step forward will have been made. 
If the steel could be replaced by some 
more available material, it would be still 
more advantageous. If the use of skilled 
labor and equipment could be elimin- 
ated, progress would be rapid. 

The following is offered to provoke 
thought along certain lines. Even if 90 
percent of the suggestions are rejected 
and only 10 percent are good, the method 
still will have contributed much. My 
contention is that the use of steel tools 
is unnecessary in certain forms of air- 
eraft work, particularly in the shaping 








of aluminum alloy sheet. I believe that 
some of the present machine work is 
unnecessary and can be eliminated and 
that it is not necessary in certain cases 
to have skilled labor and expensive 
equipment in order to make satisfactory 
tools. 

Steel has always been taken for 
granted as being: the best material for 
tools. That may be so, but there ar 
other materials which can be used for 
tools and yet produce satisfactory parts. 
It all depends upon the conditions under 
which the tool operates. Theoretically, if 
steel could be cast to the shape while 
cold and if it had no shrinkage and stil! 
retained its strength, our tool worries 
would be over. This would be a perfect 
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niaterial, but we all know that such a 
condition is impossible. The next best 
thing to do is locate a material which 
approximates the characteristics of the 
theoretical cold cast steel. This is not 
easy. In the first place, metals must he 
east hot and, because of this, have 
shrinkage upon solidification. This elim- 
inates the possibility of using most 
metals. 

With the assistance of Ralph Man- 
cuso, of the Art Plastic Company, 
Woodside, L. I., we began research in 
plastic methods for tool purposes dur- 
ing 1941. 

Many different types of plastic ma- 
terials were surveyed during this inves- 
tigation. The regular thermoplastics, 
phenolics and special cast compounds 
were tried. Mr. Mancuso is well qualified 
in the use of cast phenolics as he is 
generally given eredit for being the in- 
ventor of the accelerator which hastened 
the setting of cast phenolics from seven 
days to a matter of hours. Also, the 
twelve largest phenolie castings—9 ft. 
high and weighing approximately 1,500 
lb. apiece, denoting the twelve functions 
of the United States government—dis- 


played at the World’s Fair, 1939, were 
east by him in rubber molds. 

Having had this background and 
many other experiences with plastics 
which tended to prove that the then- 
existing plastics were not entirely satis- 
factory because of their inherent char- 
acteristics such as shrinkage, internal 
cracking, deterioration, heat limitation, 
length of time to cure, harmful effect of 
chemicals and the necessity for curing in 
ovens, Mr. Mancuso proceeded to de- 
velop a cast compound called “Formrite” 
to overcome these faults. 

After a series of changes in the com- 
position because of failures in service a 
suitable compound was decided upon. 
This compound can be varied from the 
resiliency of a rubber-like material to 
the solidity of a rock. It is important to 
realize that the correct variation of the 
compound must be applied to each par- 
ticular job for the most satisfactory re- 
sults. Some characteristics are gained 
at the expense of losing others. 

The characteristics of the cast com- 
pound upon which we based our inves- 
tigations into the practical applications 
were: 


. No shrinkage—tested up to lengths 
of 5 ft. for this characteristic, 

. Cast cold—no foundry or oven re- 
quired ; cures in 4 hr. at room tem- 
perature, 

3. Hard smooth surface—reproduces 
fine detail; can withstand high com- 
pression loads, 

4. Resistant to changes in dimensions 
because of atmospheric conditions ; 
is water and oil resistant, 

5. Withstands intermittent, slow heat 
to 1,000 deg. F., 

6. Material is not on priority and is 
readily available, 

7. Material is inexpensive. 

These characteristics were claimed by 
the manufacturer—the Art Plastic Com- 
pany, Woodside, L. I. 

The problem then was to utilize this 
material for practical uses in tools. 
Brewster cooperated closely with the Art 
Plastic Company in the development 
and application of this cast method of 
tooling. 

The decisions in favor of the use of 
the cast compound were based on the 
following considerations: 

1. No Shrinkage—The fact that the 
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FIG. 9. Another form of drill jig which can be made quickly and cheaply with the plastic compound. 





Actual part with holes 
already drilled “~~. 


FIG. 10. A, Cast compound drill jig cast in retainer ring with clamp 
screw attached. B. Finished drilled part. C. Original steel type jig 
for drilling same piece. D. Cast compound drill jig cast in retainer. 
Part in place. Pins are inserted through holes in bushings and part 
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showing perfect alignment of holes. Drill jig is shown in inverted 
E. Original steel drill jig for similar part. Two pieces 
drilled at one time. F. Cast compound contour checking fixture. G. 
Original steel checking template. 
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FIG. 11. A and B show sectional and bottom views respectively of 
a sample fixture for holding a small part while drilling. 
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FIG. 12. This demonstrates use of the cast compound for an assembly 
fixture to be used in alignment of hinge points. Welded baffles hold cast 
compound in place to prevent shifting of fitting and to decrease weight. 
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FIG. 13. This represents a fuselage former 
san and skin assembly jig. An adjustable rod (c) 
Ki holds stiffener in place agairst skin panel 
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FIG. 14. A typical saw cutting fixture showing how shaper blocks 
can be made quickly and simply of the plastic compound. 
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shrinkage can be controlled is a re- 
markable property. This allows an exact 
reproduction of the model and the con- 
sequent elimination of expensive mach- 
ining operations. The present plastic 
materials have various amounts of 
shrinkage, just enough to cause the use 
of oversize shrink patterns or to cause 
trouble in lining up accurate work. In 
the ease of jobs similar to drill jigs, ac- 
curate locations can be cast of this com- 
pound directly with no necessity for 
shrinkage allowance or back drilling to 
set bushings. The compound east on a 
stamped template created a reproduc- 
tion with such detail that the raised 
and depressed letters fit perfectly. If 
there were any shrinkage at all in the 
smallest letter, the metal template would 
not mate with the cast compound. 

2. Cast Cold—F¥ormrite is east cold, 
requires no foundry and cures in ap- 
proximately 4 hr. at room temperature. 
The use of a thermoplastic requires heat. 
The cast phenolics require special cop- 
per-coated kettles, because of the chem- 
icals used. The cast resin cures in an 
oven at 175 deg. F. and consequently has 
shrinkage when it cools. However, there 
are many special techniques developed 
by the Art Plastic Company in casting 
their compounds into tools for Brewster. 

3. Hard Smooth Surface—The sur- 
face finish of the part as it comes from 
the mold is exactly the same as the 
finish on the mold to the finest detail. 
The compound may be varied so that it 
ean dull an ordinary metal file. In the 
ease of forming dies the hardened sur- 
face is particularly useful. In some vari- 
ations the harder the surface, the more 
brittle the product. One compound with- 
stands high compression loads, while 
another compound is designed to take 
reasonable rough handling. As a matter 
of note, Formrite can be satisfactorily 
metal-sprayed or electroplated where 
these applications are required. 

4. Resistant to Changes in Dimension 
—The compound stands up well in oil 
and water tests. 

5. Heat Resistant—Formrite, accord- 
ing to experimental tests, withstands 
slow heat up to 1,000 deg. F. In a series 
of tests, metal was cast 30 times at 480 
deg. F. without damage to the mold. 
Likewise phenolics were cast in a mold, 
baked and separated cleanly withont 
damage to the mold. 

6. Priority—Formrite is not on prior- 
ity. The other. current plastics with 
which we have experimented, such as 
acetates, phenols and other resins, are 
on strict priority. The same condition 
exists in the metal group. Our expeti- 
ments were made along this line spe- 
cifically to find a non-priority material 
for tool making. The use of this com- 
pound may well release a quantity of 
badly needed materials. 
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FIG. 15. A routing fixture for 
a part of irregular shape with 
quick removable fasteners to 
hold the part in place. 


FIG. 17. A. Finished stainless 
steel blast tube. B. Solid steel 
finishing block. Note hogged 
out opening. C. Stee! plate 
supported by cast compound. 
First operation block. Note cas 
opening. D. Partially formed 
blast tube. E. Rough cut stain- 
less steel tubing. 
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FIG. 19. Here are sug- 
gested adapters for Verson 
presses which are controll- 
able to fractions of an inch 
and can thus prevent grind- 
ing of die parts. ‘a 
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FIG. 20. Lathe turning fix- 
tures for irregularly shaped 
Paris can be made readily 
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FIG. 16. The compound is used here (a) to retain 
blast tube in specified position; (b) shows how the 
cast compound is reinforced by stee! pins which 
transmit loads to a strong supporting surface. 


FIG. 18. In male and female mating die: of the 
cast compound, special design permits /oads to be 
taken on steel guide pipes and pins which provide 
metal clearance, thus eliminating the grinding ac- 
tion of die parts. 
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by this method. The part 
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pound inside a steel jacket “i 
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FIG. 21. A fixture for checking hole alignments and contour. 
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FIG. 22. Contour checking forms can ke 
made from finished parts. If desired, a 
surface of the cast compound can be 
electroplated or sprayed with metal. 


FIG. 24. 
be used for tube bending rollers. 
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FIG. 23. 
how the cast compound can be used 
as a support for suitable steel rule 
dies or imbedded cutting knives. 
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7. Inexpensive—Cast Formrite tools 
have been made for Brewster by the Art 
Plastic Company, at a fraction of the 
cost of equivalent metal tools which per- 
form the same job. 

Take the case of drill jigs. There are 
hundreds of simple parts which require 
drill jigs. For purposes of comparison, 
east drill jigs have been made for $25 
|i as compared to steel drill jigs for the 
same part at about $75. In many eases, 
the savings are even greater. 

8. Time Saved—The use of the cast 
method inereases the delivery rate on 
certain tools from a matter of weeks to 
days and from days to hours. These sav- 
ings are the result of the elimination of 
hand fitting and machining in the man- 
ufacture of these tools. In many eases 
tools ean be made from actual parts, 
templates or models, eliminating time- 
consuming layout and inspection. When- 
ever an original part is available and if 
the application is suitable, the cast 
method is a natural. 

9. Skilled Labor and Machines—can 
be diverted to more important work by 
relieving the work load of already over- 
crowded tool rooms by making as many 
parts as possible by the cast method. 
Many tool designs are made of steel 
when another material would do the job. 
These should be converted immediately, 
where applicable. 

It seems to me that entirely too much 
emphasis is being put on talking about 
the crying need for skilled toolmakers, 
and too little is actually being done 
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Half Section 


about correcting the basic condition and 
using the available toolmakers to best 
advantage. Too many people forget that 
a tool is merely a means to an end, 
and that a tool which can satisfactorily 
make the required quantity of parts is 
the only requisite. The quicker tempo- 
rary tools can be put to work, the faster 
we shall have planes. 

It should be cautioned at this point 
that this method is not offered as a 
“cure-all” for tooling problems. It is in 
an early stage of development and much 
exploration remains to be done before 
its full possibilities and its limitations 
are known. 

However the cast method has one out- 
standing factor to offer—speed. For ex- 
ample, with the present type of steel 
drill jigs and fixtures, no matter how 
simple the part may be, the manufacture 
of that tool ties up a skilled man, a val- 
uable milling machine or other equip- 
ment, or priority steel. This time, ma- 
chine and steel could well be used on 
the more difficult tooling jobs which 
cannot be replaced by the cast tooling 
method. The time has come to discard 
all prejudices that are in existence to- 
day, and to give a fair and honest try- 
out to this new method of tooling. 

We have heard “can’t,” “won’t” and 
“impossible” long enough. These are 
urgent times, and urgent means must 
prevail. 

10. Subcontractors—A great portion 
of the work of prime contractors is sub- 
contracted. Before delivery of the fin- 
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‘-Cutting edge of stee/ de 


ished parts, the prime contractors must 
wait for the jigs to be manufactured 
by the vendor and must also pay the 
cost. In many cases the parts, when de- 
livered, do not conform to the dimen- 
sions required by the prime contractor. 

By the use of the cast method, copies 
of the various tools required can be east 
from an accepted part and delivered to 
the vendors and to the inspection de- 
partments, for their use. In this way, 
interchangeability is assured and a 
source of delay and irritation renioved. 
Additional copies of the same tool can 
be made inexpensively and quickly be- 
cause of the existing molds. This per- 
mits shipment of these tools to various 
plants having capacity. Another impor- 
tant use is the potential value of having 
duplicate tools available just in case an 
aircraft tool room is destroyed by 
enemy action. 

In some eases, the tools may fail be- 
fore the contract quantity of parts is 
completed. When this happens, it is a 
relatively simple matter to make an- 
other tool. 

11. Limitations—Of course, there are 
very definite limitations as to the use of 
the cast compound method. At preset, 
it is not suitable for eutting edges, dies 
for sharp, sudden impaet, such as punch 
presses, and long, slender parts subject 
to bending loads. 

Considerable care must be taken in the 
design of these cast compound tools, as 
each one presents a separate problem. 

Many different wrinkles in easting 
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FIG. 25. A hollow form of special cast compound can 
be used as a mandrel for forming plywood. Wire staples 
can be used fo attach strips to the form. Heat and 
pressure can be applied and staples removed in the 
- conventional manner. 

















FIG. 26. The cast compound can be used in 
some instances to make forming dies for trans- 
parent plastic sheets. Necessary contours are 
obtained trom patterns and the heated thermo- 
plastic sheets pressed between the dies. 


these plastic ‘tools have been worked out 
by Mr. Maneuso and myself. Special 
methods of mold construction, reinforce- 
ment and of mounting clamping devices 
and bases are required. Certain precau- 
tions must be taken in the preparation 
of the molds and models. Proper timing 
and eontrols are required. 


Use of Combination Material Tools 


’ schools, 


There are the “all or nothing’ 
those who blindly champion all plasties, 
all metal or all wood and so forth, with- 
out earefully deliberating the individual 
merits of each tool in relation to the 
whole program. The ideal method of 
tooling should incorporate applications 
of each method of fabrication, depend- 
ing on their ability to most efficiently 
fulfill the design function. 


Scope of Tests 


Inasmuch as this was a new material 
und the reactions under load were not 
determined at that time, a series of tests 
were run on the tools and sample shapes 
nade from this compound. 

Some of these test parts are shown in 
the various illustrations. ; 

In the past, tools seemed to fail time 
ind time again until the correct varia- 
tion of the compound was applied. We 
have gone through the period of internal 
cracking, hardness control and brittle- 
ness. Certain definite variations of com- 
pound are now being recommended for 

pecifie-type jobs. We expect minor diffi- 
culties and failures in the future. For 
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@ FIG. 27. A typical injection mold for molding plastics and similar substances. A 
special non-shrink compound is used so that expansion takes place equally, and 
eliminates cracks and voids. ... FIG. 28. Another type of simple mold for cold 
molding plastics and other materials. Steel retainers absorb loads. 
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FIG. 29. Section of cowling formed on “'Formrite” stretch press dies at 100 tons indicated dial 
reading. Double reverse curve and saddle back contour are formed over die. Section is later 
cut along the center for left and right hand parts. 


instance, we have had failures in stretch 
press dies beeause of the fact that the 
overhanging sections were not suffi- 
ciently supported and because of the 
fact that all reinforcements were elim- 
inated for experimental purposes. The 
actions of the material in forming com- 
pound eurvatures in metal on the stretch 
press, under loads of 120 tons indicated 
dial readings, were noted. 

In rubber press work, some failures 
occurred because of the relative brittle- 
ness of one compound variation. The 
sliding table of the press had certain un- 
even surfaces, which smoothed out under 
pressure but which caused the block to 


fail in bending. A different compound 
was tried with more flexible characteris- 
tics, with successful results. 

One major difficulty with the manu- 
facture of rubber form blocks has been 
the requirement that the same block must 
be used for hand rework on the bench. 
Block after block failed in the vise. The 
problem has not as yet been completely 
solved but the answer seems near. 

Miscellaneous general types of tests 
were made on items not necessarily 
specifically related to actual airplane 
part production. These experiments will 
serve as a basis for later investigations 
into aetual airplane requirements. 
























































i ALREADY, WIDESPREAD INTEREST has been aroused in Capt. Courtney's series of articles 
on design problems of water-based airplanes. It is heartening that some of his views are receiving 
support from design engineers who are deep in present methods, supporting the author's conten- 
tion that design of waterplanes has lagged not because of any inherent inferiority, but simply 
because far greater time and effort has been devoted to the design problems of landplanes. 

l# is appropriate to mention here that Capt. Courtney, in addition to being a recognized 
authority on these matters in America and Europe, is a practical, piloting student of them and is 
even now actively flying water-based craft. 





By CAPT. FRANK T. COURTNEY 


THE FUTURE OF 
WATER-BASED 
| AIRPLANES ...V 


This installment discusses the drawbacks of the steps and 


field of hydrofoils. 














THE MAIN STEP is as we saw earlier, 
the evolution of the after end of th 
planing bottom of the early flat bot- 
tomed floats. The afterbody is the evolu- 
tion of the original tail float and is 
there mainly to prevent capsizing back- 
wards; it must therefore come into ac- 
tion when, at the start of the take off 
run, the main planing bottom takes on 
a high trim angle (Fig. 4). But in full 
hydroplaning the afterbody should be 
clear of water flow. So, as a compromise 
between these requirements, it has to be 
set at a moderate angle to the forebody, 
usually about 8 deg., and the step should 
be such as to keep water clear of the 
afterbody while planing. In _ theory, 
therefore, the afterbody is purely a 
rectifying body for abnormal trim of 
the main planing body, and the step is 
the aft limit of the latter. This principle 
has rarely, if ever, worked, and _ its 
failure becomes more and more obvious 
as loadings, drafts and speeds increase. 
Study and analysis show that this 
arrangement, persisted in for so long, 
can hardly be expected to provide any- 
thing but trouble. 

Aerodynamiecally, of course, it is a 


afterbodies of conventional 


hull designs, analyzes the phenomenon of ‘porpoising” and enters the little-explored 
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very prominent and notoriously well- 
known headwind. 

Hydrodynamically : let us look at Fig. 
10 in which line W illustrates the water 
flow from step to afterbody at some 
speed and angle around the hump. It 
strikes the afterbody at and behind point 
A. AB represents (all this is necessarily 
a very rough illustration) the water 
foree on the afterbody. First, it can be 
seen that if step-height and/or after- 
body-angle are increased, point A will 
move back until it is satisfactorily out 
of the way; this, however, if carried too 
far, will allow excessive tail-down trim 
under static and low speed conditions, 
so it is necessary to keep somewhere 
within present average limits. 

Secondly it can be seen that, if speed, 
trim angle and draft vary, point A may 
move back and forth accordingly: back 
if speed is increased and forward if 
draft is inereased—and vice versa. In- 
crease of angle may do almost anything 
because, with steady flow, it may move 
A back or, with a stalled and burbling 
flow, it may move A forward. Length 
of forebody and boundary layer, with 
other factors, may also butt in, but we 
have enough variables to be getting 
along with. These may all be varying at 
the same time, with resultant variations 
in afterbody forces. 

All this, however, omits the effect of 
deadrise. Figure 11 shows a horizontal 
section along line CC. We now have a 
sort of lateral step which was never 
in the program. Whether or how the 
forces from flow in this plane are mixed 
up with the wave-making forces I don’t 
know, but suppose they strike the after- 
body at E (which, remember, is still on 
the under side). Now E and A have 
nothing to do with each other beyond 
getting incaleulably mixed up. A suc- 
tion has been known to occur where 
pressure was expected. 

Finally we have the unknown forces 
connected with “suction at the step.” 
At D (Fig. 10) there is formed under 
certain conditions an underwater cavity 
to which air has to get as best it can. 
Increase of draft (from either static or 
dynamic loads) tends to shut this cavity 
off still further from incoming air. Also 
the friction of passing water tends to 
drag away such air as is there and, of 
course, that suction is greatest at high 
speed. When this occurs there is a nega- 
tive pressure which sucks the hull down; 
if that force comes far enough aft the 


bow and CG will rise, air will be ad- - 


mitted, the bow will drop, and the whole 
prvcess may be unstably repeated, (see 
“Porpoising” below). If it occurs at 
landing speeds, the air in the cavity may 
be sucked away so quickly as to drag the 
tail down and cause rebound. This 
elleet has been fought ever since steps 
(Turn to page 314) 
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FIG. 1. (above) The fuselage for this Vidal "Anson" bomber is the 
largest molded plastic-bonded plywood structure in the world. FIG. 2 
(below) The "Summit" built by the Vidal process, is the first all-molded 


THE VIDAL PROCESS FOR 








plywood airplane. 


power. 


MOLDED STRUCTURES 


This is the first detailed technical description of the Vidal Process of molding wood 
and other materials for aircraft construction. 


By E. EUGENE MILLER, 


Assistant Editor, ‘'Aviation” 


ONE OF THE MOST significant de- 
velopments in the history of aviation is 
the molding of laminated wood strue- 
tures into aerodynamic shapes with 
strength characteristics comparing fav- 
orably with metal construction. A high 
point in this development is the Vidal 
process, invented by Eugene Vidal and 
Larry Marhoeffer and perfected by the 
Vidal Research Corp., holder of the 
patent rights. 

The Vidal process is the building up 
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and integral molding of bonded lamin- 
ated structures of wood or other mate- 
rials by the simultaneous application of 
heat and pressure. 

The laminates are bonded together 
with a suitable adhesive, set by the ap- 
plication of heat, while shape is im- 
parted to the structure by a mandrel 
under fluid pressure. As a matter of 
fundamental hydrostatic law, fluid 
pressure is exerted with equal intensity 
in all directions, but perpendicularly to 
surfaces in contact with the fluid. The 
Vidal process utilizes this law to apply 
suitable uniform pressure on the struc- 
ture immersed in a fluid of steam, air, or 
hot water contained in an autoclave. 


Its sleek lines and clean surfaces provide for unusual 
aerodynamic efficiency and an unusually high rate of speed for its 





Prior to immersion, the structure is 
encased in a flexible membrane which is 
made to fit the structure snugly by ex- 
haustion of air within the membrane in- 
closure. The use of a membrane so de- 
scribed is but one of a number of 
methods used by the Vidal process for 
transmitting the fluid pressure. A good 


‘bond and precise shape depend on the 


direct application of fluid pressure 
through the membrane to the structure. 
The presence of air or liquid between 
the membrane and structure would result 
in energy loss at that point and unequ:l 
pressure application. 

Under the action of pressure and heat 
of the fluid, the adhesive-coated veneers 
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eonform to the mandrel shape and the 
adhesive polymerizes, resulting in a 
molded laminated structure of per- 
manent shape. 


Mandrel Construction 


The making of mandrels or forms is 
one of the most exacting phases of the 
process. The Vidal company uses both 
male- and female-type forms depending 
on the structure to be molded. On the 
eareful and accurate building of a 
mandrel depends the successful outeome 
of the molded structure. 

The mandrel must be precisely accur- 
ate as to dimension, and must be con- 
structed with due regard to the pres- 
sures and heat which will be imposed 
upon it. It may be made of wood, metal, 
laminated veneers, concrete, plaster of 
paris, or any other material. In the 
Vidal plant, wooden mandrels are pre- 
ferred, principally because of ease and 
economy of construction and because in 
the veneer wrapping process to follow, 
staples can be used conveniently. 

It is necessary that the mandrel con- 
struction conform to a earefully bal- 
anced stress diagram to prevent col- 
lapse while under pressure. When wood 
is used it is absolutely necessary that the 
grains be earefully balanced and that 
the surfaces of the mandrel be impervi- 
ous to water absorption. 

The wood should be of uniform pat- 
tern and density, otherwise the surface 
will develop slight soft spots, or depres- 
Casein glue is used almost ex- 
clusively in form construction because it 
is hoilproof and easier on the tools used 
in shaping the forms. 


sions. 


Entirely laminated forms can be made 
over one master form by the Vidal proc- 
ess, thereby insuring duplication of all 
forms. In this type of construction the 
veneer should be impregnated with a 
phenol formaldehyde glue and then laid 
so that the wood grain is balanced. Care- 
ful consideration should be given to the 
depth of all routing in order that the 
grain balance will remain undisturbed. 
Laminated forms are hard-surfaced, 
strong in construction, and easy to han- 
dle because of their lightness. Stapling 
is somewhat difficult on these forms, but 
the method of construction has a great 
advantage where large production is a 
factor. 


Veneer Templates 


Good lofting procedure is essential to 
the successful application of the Vidal 
process to wood construction. Proper 
strength characteristics depend upon the 
number of plys used in the various parts 
of the structure, the placement of ven- 
eers with respect to grain, and in rein- 
foreed structures, the size and location 
of the stiffening members which are 
formed and molded integrally with the 
sections during the forming operation. 

In making templates for a new struc- 
ture, the engineering department will 
specify the angle at which the grains of 
the veneer will run. This is determined 
primarily by the stress requirements of 
the structure and secondarily by the ease 
of wrapping. Only so much ean be done 
with a piece of veneer of specified width 
and thickness. 

The initial step in making templates 
for any form is a cut-and-try process un- 


FIG. 3. (right) Mandrel construction is a carefully engineered operation. Tolerances are held 
to close limits and strength characteristics are exactly predetermined. A completed mandrel is 
shown on the table. FIG. 4. (below right) Ribs and stiffening members are placed in slots of the 


mold before the skin is wrapped on. 
operation. 
type adhesive spreader. 


Reinforcing and shell are formed and bonded in one 
FIG. 5. (below left) Applying the plastic resin adhesive to veneers with a roller 


til the best and easiest set is determined. 
The pieces are kept as wide as possible 
governed by the curves of the form and 
the thickness of the veneer specified. On 
mandrels of complex shape, it is good 
practice to begin templating at the most 
difficult spot. Solving this problem usu- 
ally results in fewer and larger tem- 
plates. The number of templates re- 
quired is also reduced by shifting the 
templates so that the joints fit over 
breaks in the lines of the form or loose 
structural member inserts. 

Even though there is some latitude in 
the templating process, it is always es- 
sential that the individual pieces of 
veneer fit the form without buckling or 
overlapping (Fig. 7). Careful and ac- 
curate templating makes for increased 
speed and precision in the wrapping of 
forms. 









































































































Before wrapping the skin veneers 
around the mandrel, the ribs or struc- 
tural members are placed in appropriate 
slots in the mandrel (Fig. 4). The ex- 
posed portion of these members which 
lie flush with the surface of the mandrel 
are plasticized and in the forming proc- 
ess become an integral part of the struc- 
ture, 


Wrapping the Mandrel 

Wrapping or placing veneers on the 
mold is a precise operation which must 
be performed with care. Poor wrapping 
can upset all of the carefully worked 
out factors that go into the templating 
procedure and mandrel construction. 

The veneer is pressed tightly to the 
form, making certain that there is no 
tendency to buckle on the convex edges 
or to overlap in the concave areas 
(Fig. 6). On most forms the best prac- 
tice is to start wrapping from the cen- 
ter of the form and to work in both 
directions, thereby speeding the opera- 
tion and reducing the potential accumu- 
lating error. With forms having unusual 
curves, wrapping is started with the 
most difficult pieces in the most difficult 
areas. 

It is general practice today to main- 
tain the veneer in place by stapling 
(Figs. 6 and 7). The staples are with- 
drawn as each layer of veneer is put on. 
Wrapping is facilitated by having the 
limits of each piece clearly marked on 
the base of the form. This is done by the 
templater and is helpful in the accurate 
fitting of the cut pieces. Speed and pre- 
cision in wrapping are obtained only by 
careful templating and accurate mark- 
ing. 


Adhesives 


Before cutting and 
veneer strips are coated with a synthetic 
resin adhesive agent (Fig. 5). Because 
of the wide variety of types of thermo- 
setting and thermo-plastic resins and the 
continuous development by all manufac- 
turers in this field, there is a wide range 
for experiment in this phase of the 
process. The Vidal Research Corp. is 
using both urea and phenol formalde- 
hydes and is reluctant to reeommend any 
one adhesive as superior to others. Su- 
periority of any adhesive must be based 
primarily on service requirements of the 
assembly and cost factors. 

Some forms of Plaskon, a urea form- 
aldehyde, have proved satisfactory in a 


wrapping, the 





number of applications. This adhesive 
will give an excellent bond and will flow 
into open holes and joints in the veneers. 
It does not penetrate very greatly into 
the fiber of the wood and rarely results 
in a starved joint. It has excellent water 
resistant qualities. 

Durez and Amberlite PR14 are phenol 
formaldehydes which will give excellent 
bonds at low temperatures and are boil- 
proof. They show less tendency to flow 
before polymerizing than Plaskon, but 
their impregnating qualities are greater. 
Impregnation of phenols can be dimin- 
ished by the use of an agent such as 
wood flour or walnut flour in mixing the 
adhesive. The use of phenols is recom- 
mended where a certain degree of im- 
pregnation is desirable together with an 
excellent bond. However, these adhesives 
are more sensitive to moisture content of 
the veneers and are more expensive to 
use. It is necessary to clean the adhesive- 
applying machine with alcohol after 
spreading is completed. 

Of all phases of the Vidal process, 
that of plasticizing is the hardest for 
which to prescribe rules. The types of 
adhesive to be used and the preparation 
of each type are determined by the dif- 
ference in materials used in the con- 
struction and the desired results. 

The roller type of adhesive spreader 
with a grooved rubber roller has proved 
to be the most satisfactory for applica. 
tion of adhesives. 


Forming Membrane 


Upon completion of the veneer wrap- 
ping operation, the form is ready to be 
placed into a pressure tank for process- 
ing. Before it is put into the tank, how- 
ever, it is encased in a fluid-proof mem- 
brane. The purpose of this membrane is 
to act as a huge clamp on the assembly 
to be formed and also to transmit uni- 
formly to the assembly the pressures 
applied within the tank. 

To date the most successful mem- 
branes have been made from Vidal 
fabric No. 7664, made by the du Pont 
Company. It is a non-elastic rubber- 
coated fabric that has been developed 
over the past four years. As now made, 
there is approximately three times as 
much heat-resistant rubber on the out- 
side of the fabric as on the inside. The 
rubber on the inside protects the fiber 
from the ill effects of the adhesive and 
the oxidation that takes place at high 
temperatures. The outside rubber pro- 


FIG. 6. (top) Wrapping the adhesive-treated veneer on a form. The veneer strips are held in 
place by stapling, the staples being removed as each /ayer of veneer is built up. In a three-ply 
section, the core layer is placed so that the grain is at right angles to the upper and lower 
plys. Note the stiffening members already placed in the slots of the form. FIG. 7. (center) 
Wrapping a small form. The veneer strips are cuf from templates. FIG. 8 (left) Air is 
exhausted from the membrane in which the object to be molded is placed. The membrane acts as a 
clamp on the structure and transmits uniform fluid pressure built up within a tank by air and 
steam. Figs. 6 and 7, photos by Philadelphia Inquirer. 
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Photo by Philadelphia Inquirer 


FIG. 9. (above left) The membrane encased structure is rolled into a pressure tank where 
steam and air are admitted to exert the forming pressure and to provide the heat necessary to 
polymerize the resin adhesives. FIG. 10. (above right) After the forming operation, the molded 
structure is cooled and cleaned off with a motor driven abrasive wheel. FIG. 11 (center right) 
Finishing is completed with a hand sanding and rubbing operation. FIG. 12. (below right) 
Looking aft in the Vidai "Anson" bomber fuselage. The structural members are molded and 
bonded integrally with the shell resulting in a strong monocoque construction. 


vides resistance to the pressure. If the 
membranes made from this fabric are 
carefully treated, it is possible to com- 
plete over 100 forming operations with 
each. Pure rubber has been used, but 
the results obtained have been only about 
half as good as those obtained from the 
Vidal fabrie. 

In order to maintain the maximum 
effect of pressure on the assemblies to 
be molded, the membranes are vented 
to the atmosphere. Any leakage causes 
an increase of the pressures within 
the membrane above atmospheric pres- 
sure, thereby decreasing the pressure on 
the forms. The vents should be as large 
as possible to more effectively remove 
excess gases and air admitted to the 
membrane through small leaks. It should 
be remembered also that rubber is not 
impervious to steam and air when under 
pressure and a certain amount of seep- 
age through the membrane is unavoid- 
able. In general practice the mold is 
vented to atmosphere by means of a 
flexible metal hose. 

Before placing the assembly in the 
tank, the membrane is sealed around the 
assembly in a completely vacuumized 
state (Fig. 8). This is done with an 
ordinary vacuum pump and results in a 
very tight fit of the membrane around 
the form. 


Forming and Setting Operation 


After the form is placed in the tank 
(Fig. 9) and the tank is sealed, the pres- 
sure is raised to about 50 psi by air. 
Steam is then injected into the tank, 
raising the pressure to about 75 psi 
which is maintained throughout the form- 
ing process. The heat of the mixture 
of air and steam will range from 190 
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deg. to 300 deg. depending on the type 
of adhesive used. This baking process 
may run anywhere from a few minutes 
to two hours in time. 

After the structure has been subjected 
to this treatment long enough for the ad- 
hesive to set or polymerize, the steam is 
exhausted from the tank and the air 
pressure released. If thermo-setting res- 
ins are used, the form can be removed 
from the tank immediately and allowed 
to cool at room temperature. If thermo- 
plastic resins are used, the form is 
cooled within the tank with a cold spray 
of water and then removed. The thick- 
ness of the veneer and structure as a 
whole, determines the length of the cool- 
ing period. 

The operation is now virtually com- 
plete and the assembly is firmly bonded 
and molded to shape. The finishing op- 
erations consist of sanding, buffing and 
trimming where necessary (Figs. 10 and 
11). The unusual strength of reinforced 
sections formed by the Vidal process is 
the result of integrally forming and 
bonding the stiffening members within 
the section right from the beginning. In 
the fuselage, for example, extraneous 
stiffening members are unnecessary ex- 
cept for the usual bulkheads (Fig. 12). 


Current Applications 


The potentialities of the Vidal process 
seem to be unlimited. The first entire ship 
built by the Vidal process was known 
as the Summit (Aviation, January, 
1941) which proved to be highly success- 
ful with unusual aerodynamic efficiency 
due to smoothness of construction (Fig. 
2). Plans for quantity production of 
this plane were interrupted by the war. 

(Turn to page 299) 











Testing Aircraft Cowl Fasteners 


Testing serves a dual purpose. It determines the ability of the product to perform its 
design function, and aids in the ultimate development from the original design stage. 


By O. J. POUPITCH 


Director of Research, Shakeproof Inc. 


A VITAL COMPONENT PART of an 
airplane such as a cowling fastener 
needs something more than just good 
design to make it a successful product. 
It needs research, and the basis of re- 
search procedure is adequate testing pro- 
cedure which will prove the applicabil- 
ity of the product to its design function. 

In between initial design and final 
development lies a long series of gruel- 


ing laboratory tests. Taking our own 
cowl fastener for example, the original 
fundamental design idea, a spring mem- 
ber operating on the principal of the 
cam, remained basically unchanged 
throughout the entire series of tests. 
These tests included initial tension, ul- 
timate tension, shear, endurance and 
fatigue, vibration, locking and unlock- 
ing torque, curved sheet application, 
and behavior under temperature condi- 
tions—all to be met satisfactorily under 
the new proposed Army Navy Specifi- 
eations. Even though the basie design 





FIG. 1. (above) Fatigue-endurance test. Ten specimens mounted five on each side of the auto- 
matic device to duplicate normal locking and unlocking operation. The number of cycles are 
recorded by the counter at the right. FIG. 2. (below) Tensile test of cow! fastener assembled 


in actual use. The axial pull is applied in the tensile testing machine through suitable fixtures. 





idea remained unchanged, many modi- 
fications and refinements were made in 
the light of data secured from tests per- 
formed in accordance with proposed AN 
specifications. 

The exacting test requirements under 
AN specifications include the following: 

Initial tension 

Ultimate tension 

Shear 

Endurance or fatigue 

Vibration 

Locking and unlocking torque 

Curved sheet application 


Tension and Torque 


In the study of axial tension (Fig. 2), 
two types of tests were conducted, one 
of axial tension within the elastic limit 
and one beyond the elastic limit. This 
essentially consisted of mounting the 
cowl fastener assembly as it would be 
normally used, and creating a forced 
separation between the structural parts 
up to the ultimate. 

Initial tests disclosed early weaknesses 
in design, material and heat treatment. 
Through a series of modifications, the 
various failures were eliminated, and 
the strength factor of the fastener in- 
creased to its maximum. 

The function of the spring member 
within its elastic limit was studied both 
from the standpoint of tensile strength 
and torque. The curve (Fig. 3), was 
secured by plotting the deflection per 
unit load in increasing increments up to 
a predetermined limit, and then decreas- 
ing the load to zero. This graph dis- 
closed the “set” of the fastener, taking 
into account some instrumental error 
of the testing fixtures. On the basis 
of a series of such tests, and subsequent 
modifications, the part was refined to 
eliminate most of the set. 

The torque-tension relatfon (Fig. 4), 
is essentially a characteristic of opera- 
tion and safety. Here, the object was to 
have the torque increase with increas- 
ing tension. This adds to the safety fac- 
tor of the fastener against excessive 
stresses often caused by abrupt changes 
in direction of flight. 

As a further precaution against such 
adverse stresses, the flexing action of 
the resilient upper bridge of the main 
spring was limited to within a specific 
range of deflection, beyond which it is 
blocked by a reinforeing strut. Any 
(Turn to page 332) 
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When a Navy pilot flies away on action, he’s alone with his powerful 
engine in a world of sky and sea ¥ His radio is silent. If it gave him 


guidance, it would also guide the enemy. What confidence he must 


therefore place in his instruments! % They must help him find pin- 


point-like objectives in the ocean . . . and then show him the way to go 
“home” % They must also report to him the performance of his engine 
every mile of the way * They must be instruments of the highest 
precision and accuracy . . . instruments such as Kollsman makes for 


both Army and Navy aircraft of the United States and Allied forces! 


»h: Courtesy of United States Naval Recruiting Service 
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FIG. 1. Drop hammer department in a Ryan Aeronautical Company plant. 


DROP HAMMER 


TECHNIQUE 
AND INNOVATIONS 


The already apparent versatility of drop hammers for 
metal forming can be augmented considerably by rel- 
atively simple methods. Close control can be maintained 
through use of progressive dies and rubber pads to 


localize pressures and prevent wrinkles. 


By CH RIS J. FREY, Brewster Aeronautical Company 
And STAN LEY S. KOGUT, Eastern Aircraft Production Forum 


THE USE OF A drop hammer in air- 
eraft is a technique considerably differ- 
ent from its use in other fields. Aircraft 
skin requires exceedingly high tensile 
strength and corresponding lightness. 
Strength-weight ratio is very high. This 
brings with it certain inherent obstacles. 
Spring back becomes an important prob- 
lem. In view of the:strain an aircraft 
surface is under, there is little choice 
but to use this type of material. When 
using a soft metal, spring: back is non- 
existent . . . but with the harder stocks 
spring back becomes increasingly im- 
portant in proportion to the hardness 
increase and it must be compensated 
for in the tools. In most other fields a 
metal can be chosen with regard for its 
simplicity of manufacture. Where an 
operation is less complex with an easy 
flow deep drawing metal, it is used in 
preference to one without those quali- 
ties. No choice exists in aircraft. 


Hammer Fundamentals 


With simple pieces, the first operation 
consists of lightly pressing the sheet 
down into the die. A light blow of the 
hammer is sufficient. The punch is then 
raised and the condition of the metal in- 
spected. Just where wrinkles are start- 
ing to form can be quickly discerned and 
compressed. If any wrinkles have 
started, they must be hand hammered or 
they will fold over and produce a lap 
in the metal. Blows of the punch will 
not serve to remove wrinkles once they 
have started. The first blows of the 
hammer should be light ones. They 
should be gradually increased in inten- 
sity so that the final blows are the 
heaviest. Wrinkles may occur at any 
stage of the operation but they are not 
as apt to occur as in the beginning. Re- 
gardless of when they occur, the same 
procedure of hand hammering them out 
must be followed. Certain types of work 
require no shrinkage. These are very 
easy to do. No precautions are necessary. 
A few good solid blows of the hammer 
complete the part. 

The face of the die should be fre- 
quently wiped with oil to facilitate 
forming. Where we have a deep draw, 
there is a tendency to wrinkle. Other 
factors being equal, this tendency to 
wrinkle is exactly proportionate to the 
depth of the draw and the ability of the 
operator to control them. Wrinkles will 
tend to develop particularly in the area 
where shrinking begins. As long as the 
metal can be encouraged to shrink and 
increase its gage, wrinkles can be 
avoided. When a point is reached where 
further shrinking is no longer possible 
by any method, the maximum depth of 
draw has been obtained. 

There are, generally speaking, three 
different methods for forming parts that 
might wrinkle if they were shaped with- 
out any precautions: 
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1. Where the sequence of the blows 
is controlled by the removal of layers 
of plywood and rubber placed between 
punch and die, 

2. Where the sequence of the direc- 
tions is controlled by a series of pro- 
gressive dies, 

3. Where the blows of the hammer 
cause a flow of rubber to shape the part. 


Pressure Rings 


Wrinkles are controlled by layers of 
plywood, rubber, or a combination of 
both. These layers vary from 3/16 to 
4 in. in thickness and are commonly 
known as “pressure rings.” They are 
piled up on the sheet metal after it is 
placed in its position on the die .. . to 
a height of slightly less than the con- 
templated draw. If the draw is to be 
7 in., then 6 in. of pressure rings are 
laid upon it. In this way, only a 1-in. 
draw is put into the metal on the first 
blow . . . because of the restraining ac- 
tion of the rubber or the plywood. 

In addition to the plywood and rubber 
rings, the usual practice is to place a 
steel ring of the same shape as the other 
pressure rings on the bottom directly 
over the metal sheet (Fig. 5). The ply- 
wood and rubber pressure rings are 
then piled on top of this steel face. It is 
obvious that in production a soft face 
of rubber or plywood would not entirely 
prevent the sheet from wrinkling inas- 
much as the pressure of the metal 
against this face would force it upward. 
If the rubber were in contact with the 
sheet, it would not prevent the metal 
from wrinkling and would itself flow 
into the wrinkle lines. If the plywood 
were directly over the sheet, the metal 
would ultimately gouge it out. Conse- 
quently the steel ring which is consider- 
ably stronger than the other materials 
serves as a wrinkle preventative, and 
also acts as a wear strip preserving the 
life of the plywood and rubber. 

Another advantage in having a steel 
pressure ring in contact with the metal 
sheet from which the part is being 
formed is that it does not retard the 
flow of the metal into the die as much as 
rubber or plywood. The softer face of 
plywood or rubber would have a tend- 
ency to keep the metal from slipping as 
it should. 

The deepest draw that can be made in 
each instance can be determined by ex- 
perimentation. A few blows of the ham- 
mer soon reveal the greatest depth pos- 
sible without tearing. After each blow, 
at least one, and preferably as many 
pressure rings as possible, should be re- 
moved, The more rings that can be re- 
moved after each blow of the hammer, 
the smaller the total number of strokes 
that will be necessary to form the parts. 
The depth of the draw resulting from a 
particular stroke will bear directly on 
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FIG. 3 (above). An airplane door 34 in. high 
by 22 in. wide of aluminum alloy made on a 
Cecostamp with a bed of 48 in. by 36 in. 


FIG. 2 (below). A large Cecostamp machine 
a - at work on outboard skin panels for a pursuit 
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. plane. Material is .040 Alclad. 
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FIG. 4. In drop hammer work, since material must be shrunk from the edge length of A to that 
of B, wrinkles will occur in this area if proper precautions are not taken. 
plate, plywood, and rubber used as pressure pads to prevent wrinkles from sterting 
draw. One or more sets of pressure rings are removed atter each blow providing control 
the depth of draw and formation of wrinkles throughout the operation. 
operation progressive dies for forming a part such as a nose spinner. 


the total thickness of the pressure rings. 
Successive Dies 

The purpose of successive dies is the 
same as the use of pressure rings, ie. 
the elimination of wrinkles. By succes- 
sive dies we mean a series of one or 
more dies, each one bringing the pro- 
jected part closer to its desired shape. 
The depth of the draw from each ham- 
mer blow is accurately controlled and 


FIG. 7. Example of use of progressive dies 
to form a corner angle. Three dies are used, 
each of which brings the sheet one step 
closer fo the final shape. Close tolerances are 
necessary only on the final die. The initial 
and intermediate dies need be only rough 
approximations as to dimensions, but should 
be designed to cause the easiest flow toward 
the final shape. 
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times three, operations are the general 
rule in this type of work, additional op- 
erations may be added if they are neces- 
sary. 

Some manufacturers shy away from 
this method of production because of its 
apparent exhorbitant cost and prefer 
pressure rings. Actually successive dies 
are inexpensive because only the last die 
need be accurate and the only one into 
which any kind of workmanship is put. 

All intermediate dies can be made with 
little regard for tolerances as long as 
they bring the shape of the part closer 
to its final shape ( Fig. 7). The last 
of a series of progressive dies will usu- 
ally remain in service longer than antic- 
ipated because the brunt of the work is 


borne by those earlier in the progres- 
sion. Progr essive dies can very often be 
used to make parts that would be very 
difficult to make, or perhaps impossible 
to make, with stripper rings. Progres- 


sive dies can be east together so that 
more than one die can be used on a 

ner at the same time. Depending 
n the size of the part, and its relation 
o the size of the anvil, two or three 
‘essive dies can be cast together (and 
their punches also). With each drop of 


the hammer, each part is moved one 
step further along the series. This 
ethod has the advantage of not tieing 
ip an lore equipment than is neces- 


Very often, the ability of rubber to 
a fluid when un- 
er pressure is utilized to make parts 
rr. The blow of the 





vainst the rubber will foree the 
er up against the sheet in a place 
nat 4 lerWwise ove inaceessible. 
Pneumatic hammers are preferable for 
S e of work 
[he toree ot the puneh up against the 
ubber is used to form bosses on an ex- 
ided ind ¢an utilized for a junction 
yox (Fig. 8). Rubber ean be used to a 
great advantage in many cases. Beeause 
their compound shapes, certain bends 
av have to be formed first 
‘der to prevent tearing ... or at 


excessive stretching. A piece 
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parts 
xr the 
e the same purpose. The rubber will restrain the 
place sheet as the head of the punch is forced upon 
sible. it... . FIG. 12. Wrinkles can frequently be 
e for prevented from forming in the sheet by laying ® 
slabs of rubber directly on the part being 
st the formed. This restricts the depth of the draw i. 
nm ex- from each stroke. The rubber layers are re- \ Finished 
rection moved one by one as the operation proceeds. — <= part 
— = 
| to a 5S = 
cause = a 
oot of rubber placed on the sheet above the 
1 first spot on the die where trouble is ex- 
eng pected will localize the blow (Fig. 9). 
oe What actually happens is that the sheet 


below the rubber is formed before the 
rest of the sheet. The rubber is then re- 
moved and the part finished in the reg- 
ular manner. 














Notched Dies 
As a means of avoiding wrinkles in a 
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of the projected part. Very often pieces 
(Turn to page 285) 
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GAINST both the enemy and the elements ence — a wide knowledge of light alloys, 

America’s big patrol bombers are . . 
demonstrating a ruggedness of construction 
without equal in the skies. Some of the 
most famous of these flying battleships 
are now built with numerous sections 
subassembled by Goodyear Aircraft Cor- 
poration. The skills Goodyear has learned 
in more than 30 years’ aeronautical experi- 


fabrication and stress engineering of air- 
craft structures— are now embodied in wing, 
tail, fuselage and cabin sections; stabilizers, 
elevators, fins, rudders and other metal-alloy 
parts that have proved their staunchness 
under fire. Today Goodyear designs and 
builds parts for all types of warplanes, 
fighters as well as bombers. and airships, 
too—builds them ~to take it” as well as give 
it, to doubly insure Victory. 





RAFT CORPORATION 


IRC 
HOW GOODYEAR Aa nse cued 


SERVES THE AIRPL 


1. By building parts to m¢ 
"specifications. 
9. By designing parts 
planes. 
3. By re-engine 
production. 
4. By extending 
” the solution © 
problem. 


anu facturers . | } | - as | 
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cilities to aid 
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On the VWorlds UVES opcles 


this clever tube insures safer landings 


ANY of America’s fastest new fighters and 

bombers are equipped with a tricycle land- 
ing gear, built with a full-sized wheel under the 
nose. It permits pilots to fly these “hot” ships in 
with tails up and land at speeds once thought im- 
possible. But to avoid crack-ups it is essential 
that the airplane be protected against the dangers 
of nosewheel deflation. 


This is accomplished by a clever Goodyear de- 
velopment known as the Dual-Seal inner tube. 
embodying the same principle as the famous 
Goodyear LifeGuard. This tube has two air com- 
partments. It is so constructed that, if the casing 
and outer tube are punctured, the inner section 
expands and fills out the tire to normal size. Even 
if the puncture occurs on the take-off, this double 
tube retains enough pressure to insure a safe, 
smooth-rolling landing after a long flight. 


’ 
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Today the Dual-Seal tube is protecting American 
airplanes and pilots, operating all over the world 
on makeshift desert and jungle fields. Before 
Pearl Harbor, tricycle landing gear was in pros- 
pect on our commercial air transports, too. Now 
this must wait until victory comes. But Goodyear 
will be ready for these great new airliners of a 
better world — ready with airplane tires, tubes, 
wheels and brakes brought to new perfection in 
the crucible of war. 


HOW THE DUAL-SEAL TUBE PREVENTS PUNCTURE CRACK-UPS 


If a thorn, cactus spike or jagged rock punc- aes, eiitan * 
tures casing and outer tube compartment, f 
inner section expands, rounding out tire to 
full normal size as in No. 2. It holds enough 


maintains sufficient rolling radius to assure 





pressure to keep tire firmly seated on rim and | 


a safe landing. 





LifeGuard—T.M. The Goodyear Tire & Rubber Company 


THE GREATEST NAME 
IN RUBBER 








THIS FAMOUS RECESS 
DID NOT COME OUT 


The answer to...” 
HIGH SPEED DRIVING 
LESS WORK 


Depth, shape and taper of the Phillips Recessed 
Head were scientifically determined by thousands of 
tests. It is not just another recess — the Phillips 
Recess is engineered. 

The results: a screw-head recessed to employ 
maximum turning power,thus increasing driving speed, 
reducing effort, improving assembly. The Phillips Screw 
can be set up tight without danger of splitting the screw 
head. Power drivers can be safely used, especially 
since the problem of the driver slipping out of the 
slot has been eliminated. 

Phillips cost-cutting, work-speeding advantages 
became so apparent that now 19 manufacturers pro- 


“Remember—it’s not the price of the screws 
that counts ... it’s the cost of using them.” 


pecity lips an ave 


RECESSED 





WOOD SCREWS @ MACHINE SCREWS 
SPECIAL THREAD-CUTTING SCREWS 


OF A HAT  .....cccccccccccccsceee. 


Speed product deliveries by saving assembly time 


I 
PHILLIPS HEAD SCREWS 


@ SHEET METAL SCREWS 






















TIGHTER ASSEMBLIES took thousands of tests to perfect 


duce Phillips Recessed Head Screws to supply in- 
dustry’s increasing demand. 

Representing these sources of supply, over 200 
fastening engineers offer their experience to help you 
use Phillips Screws to the greatest advantage. Let 
these experts study your fastening problem. They are 
qualified to recommend how to get maximum savings, 
through faster driving methods, smaller screw sizes, 
or elimination of certain operations. 

Leading automotive and aircraft manufacturers 
have found that 50% reductions in cost and assembly 
time are an average saving with Phillips Screws. 
That is why a majority of such firms specify Phillips. 


Screw Co., Providence, R. 1. = 
Coan, i 





@ STOVE BOLTS — 
@ SCREWS WITH LOCK WASHERS 
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PRIOR TO WORLD WAR II, the 
stratosphere was a place of interest to 
the scientist alone. He had ascended 
into it in specially constructed balloons; 
had measured its temperature; studied 
the increased intensity of cosmic rays; 
and observed its action on bacteria. The 
practical aeronautical engineer, flying 
his commercial plane at 3,000 to 10,000 
ft., was only mildly interested in condi- 
tions to be met at 30,000 to 50,000 ft. 

In less modern times an army occupy- 
ing higher ground had a marked ad- 
vantage over troops in the valley; many 
battles have been won by this advantage 
alone. Today this same advantage goes 
to the plane on top, and almost over- 
night a new series of problems has 
faced the aircraft designer. He has had 
to get his fighters and bombers higher 
and higher. How high is a military 
secret, but the obstacles he faced are 
not secret. The effect of thin air on 
propellers, the lessened resistance and 
air lift on the wings and fuselage—these 
can be mathematically caleulated and 
checked by actual test flights. 

But from the aviator’s oxygen helmet 
to his radio detector, the delicate instru- 
ments associated with flight are a dif- 
ferent story. These units are small and 
comparatively light, and it was early 
recognized that if a small volume of the 
higher regions could be brought down to 
the shop and laboratory and made 
available to the research engineer and 
test inspector, a great saving in time 
and trouble could be effected. The old 
saying, “If the mountain won’t come to 
Mohammed, Mohammed must go to the 
mountain” has been discarded, and 
stratosphere conditions have been 
brought to our engineers. Only in small 
pieces, to be sure—50 to 200 ecu. ft.— 
but with them, all the potency of great 
height and all the changes that might 
be encountered from torrid, steaming 
jungles of the tropics to the clear dry 
cold at 50,000 ft. 

The air conditioning engineer left his 
comfort cooling, his industrial processes, 
and climbed into the stratosphere. All 
the atmospherie conditions to which a 
plane might be subject have been repro- 
duced: the dry tense heat of the Libyan 


LEFT: Three-quarter view of the Stratosphere 
Chamber in which aircraft parts and acces- 
sories can be subjected fo any type of at- 
mospheric condition which today's fighter 
planes are called upon to fly through. At top 
is the altitude gage and the two-pen recorder 
which records and controls temperature and 
humidity. RIGHT: Close-up of the unit, show- 
ing the glass inspection port in the front door. 
On side of the unit is shown the double con- 
nector panel, having 52 connector rods, the 
antenna lead-in and drive shaft for manual 
Operations of units under fest. 
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HARNESSING 
THE STRATOSPHERE 


New units to test aircraft parts and accessories can pro- 


duce atmospheric conditions simulating everything from 


tropics to stratosphere. 


By DWIGHT TENNEY, Ch. E., President, Tenney Engineering, Inc. 


Desert where, during the day, everything 
one touches is 140 to 150 deg.; yet at 
night, water will freeze because of the 
dryness of the air; the frigid cold of 
arctic winter which freezes mercury in a 
thermometer and makes steel so brittle 
that it shatters like glass; the strato- 
sphere, where pressure is so low that 
water will boil at 105 deg. F., where a 
4 in. electric spark will jump 8 to 10 in. 
Truly, a plane today, climbing at the 
rate of a mile a minute, has a rough and 
rugged road to travel. 

To reproduce these conditions in a 
small laboratory chamber was the chal- 
lenge hurled at American scientific air 
conditioning engineering. One answer to 
this challenge has been found in the 
Stratosphere Chamber. This is a unit 
that must be carefully designed to with- 
stand pressure as high as 1,800 lb. per 
sq. ft., yet be as light as possible so that 
minimum heat will be absorbed; a thin 
shell with properly designed trusses. 
Careful consideration is given to the 
windows. They must be large enough to 
view the entire interior. Often these win- 
dows must support a load of 5,000 lb.— 


the weight of an automobile on a single 
pane of glass—complicated by the fact 
that at one moment it will be 140 deg. 
above zero, the next, it may be 70 deg. 
below zero. 

All openings must be carefully sealed. 
To stop the passage of earthly air 
against a pressure of 13 lb. per sq. in. 
is easy. A 100 cu. ft. of the air we 
breathe weighs 7.5 lb., but this same 
volume of stratospheric air weighs only 
2 lb. It is extremely thin air; so thin, 
in fact, that it will flow through many 
finished aluminum castings. That the 
effect of altitude will not be lost, the 
unit must have specially designed pack- 
ing glands to hold this thin air. To ac- 
curately reflect stratosphere conditions, 
the temperatures in these chambers must 
sometimes reach 70 deg. below zero. Here 
is a problem for the refrigeration engi- 
neer, who must deal with refrigerants, 
often 90 deg. F. to 100 deg. F. below 
zero. Cooling coils that function satis- 
factorily in ordinary cold storage com- 
partments balk at stratosphere temper- 
atures. 


(Turn to page 289) 

































The Wings of 
VICTORY 


Continuously since 
1916, we have supplied 
propellers "of experi- 
enced design and hon- 
est craftsmanship" to 
aviation. | Continuously 
building for aviation— 


and Victory! 





With APECO 


Anyone-Anytime- 
Can Make 


ore 
Pople 


of Anything 
Written, 
Typed, 
Printed, 
Drawn or 
Photographed 


BLUEPRINTS 


PRIORITY 
SPECIFICATIONS 


LETTERS 
RECORDS 
RECEIPTS 

DRAWINGS 
TRACINGS 
SPECIFICATIONS 
LEGAL PAPERS 
PHOTOGRAPHS 
WORK ORDERS 


FASIEK-PRIVATELY 
AT LOWER COST 
Speed production! Save hours and 
dollars now spent on copying and 
tracing originals. APECO makes 
copies up to 18x22” photographi- 
cally, 1 to 100 copies or more. No 
chance for error! No need for 
proofreading! Acceptable to engi- 
ners and Courts of Law. Used to- 
day by leaders in industry. 
FOOLPROOF OPERATION! 
With APECO anyone can make 
photo-exact copies easily on desk 
or table, in the privacy of your 
office or plant. No skill or 
room needed! 
IMMEDIATE DELIVERY 
—on machines and supplies. 
Get the facts. Learn how 
others in your field have 
benefited. Representatives in 
all principal cities and Can- 
ada. Write for free folder F.O.B. CHICAGO 
Nw WT. 10 LBS. 


AMERICAN PHOTOCOPY 


EQUIPMENT COMPANY 
2849 N. Clark St. Dept. AH-! 








Chicago, Ill. 
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TO PREVENT ICING UP 
New electronic ice indicator developed by Minneapolis-Honeywell undergoes laboratory test. The 
sensitive disk set in leading edge of the wing measures accumulation of ice and the unit turns on 


de-icing equipment at most efficient point, relieving pilot of added duty in heavy weather flying. 


A new electronic “Ice Indicator” 
which measures the amount ot ice form- 
ing on aireraft surfaces and automati- 
cally turns on de-icing equipment has 
been developed by the Minneapolis- 
Honeywell Regulator Co. The instru- 
ment was developed at the request of 
Northwest <Airlines, and is expected to 
prove of value to military as well as 
civilian operations. 

The unit can be set to turn on the 
de-icers at any predetermined thickness 
of ice, and is said to measure accumula- 
tions within 1.8 in. It comprises three 
units: a pick-up plate or “sensing ele- 
ment” placed in the leading edge of the 
wing, an amplifier and a power supply 
unit. The sensing element is a smallplast 
disk set flush to the plane surface and 
contains parts to actuate the mechanism 
by measuring the ice accumulation. This 
element, which need not be in contact 
with the ice, but can be installed beneath 
the de-icer, is connected with the ampli- 
fier inside the wing. This, in turn, is 
connected to the power unit which actu- 
ally controls the de-icing equipment and 
sends impulses to an indicator on the in- 
strument panel. The unit weighs 
than 5 lb. and takes up little room. 


less 


Valves Save Strategic Material 


Savings of approximately 83 percent 
in machine tool time and over 50 per- 
cent in materials have been effected in 
manufacture of standard three-way plug 


valves now used in military aireraft by 
the Pressure Mold easting process de- 
veloped by the Hydraulic Division of 
Harvill Corp. 

Formerly the plug valves were pro- 
duced from forged stock, with large 
amounts of hand and automatic screw 
machine operations necessary. Under the 
new process, even such parts as the 
screw plug in the end of the valve are 

(Turn to page 143) 


MATERIAL-SAVING VALVE 


Standard three-way plug valve, produced 
Pressure Mold casting process, which saves 
percent in materials and approximately 
percent in machine fool time. 
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BOLT OUT OF THE BLUE! It’s the famed Bell Aira- 
cobra, a clean, swift “Cannon on Wings” that packs 
the wallop of a 37 mm. anti-tank cannon in its nose, 
and 30 cal. and 50 cal. machine guns in its wings. For 
months Airacobras have been in the fight, furthering 
our cause, doing our nation proud. New planes are 
streaming off the Bell lines by the hundreds. And 
many B. F. Goodrich products, including the famous 
Airplane Silvertown Tires, 
are helping to “Keep ’em 
Flying.” This month, B. F. 
Goodrich salutes the Bell 
Airacobra, a great plane, 
with a great record of 
service in many a combat! 
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Conductive tail wheel tread 


“grounds” static electricity 


S MENTIONED in a previous article, static elec- 

tricity is generated by a plane in flight. When 

a plane lands, its three points of contact are the 

tires, which, when made of ordinary rubber, act as 
insulators. 

Thus, the static electricity is not discharged and 
can cause the annoyance of shock to passengers or 
crew. Furthermore, there is a chance of the electrical 
discharge causing a spark during refueling. 

To overcome this situation, B. F. Goodrich set 
out to develop a tail wheel which would conduct 
static electricity off a plane as soon as it touched the 
ground. 

Carbon black, being a good conductor, was ex- 
perimented with. The carbon black content of tail 
wheel treads was increased. But the solution of the 


problem was not an easy one. For, by increasing the 
carbon black content of the tread and thus stepping 
up its conductivity, tests showed that the tread wore 
badly and flex-cracked. 


New and better types of carbon black were de- 
veloped that made it possible for B. F. Goodrich 
engineers to produce a tread which had all the 
desired qualities of durability and, at the same time, 
acted as a conductor. Now B. F. Goodrich Tail 
Wheel Tires in use are electrical conductors. When 
a plane uses these tail wheels, the static electricity 
leaks off upon contact with the ground. This special 
conductive tread offers advantages for military as 
well as commercial aircraft. The B. F. 

Goodrich Company, Aeronautical Di- . g@@O! 
vision, Akron, Ohio. $ ¢ 


e 
MAKERS OF B. F. GOODRICH TIRES AND OVER 80 RUBBER 


AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES 








LECTRIGALLY CONDUCTIVE TAIL WHEELS 
wade by OE Cobia 


CONDUCTIVITY IN A TAIL WHEEL TIRE is indicated by a simple 
test. Voltage is applied to an electric light bulb 
in series with two contacts on the tire. The rela- 
tive conductivity of the tire will be shown by the 
intensity of the light produced. 


r 


WHEN THIS LOCKHEED-HUDSON MEDIUM BOMBER makes 
a landing, its B. F. Goodrich Tail Wheel Tire comes into contact 
with the earth. This tire dispels the electrostatic charge which 
has built up on the plane during flight. 





RIVNUTS, the B. F. Goodrich hol- 
low rivet which can be upset from 
one side, can now be installed at 
greatly increased speed with a newly 
developed power tool. Write for the 
new handbook which has just been 
issued for designers and engineers. 


FORMER 
TYPE 


PRODUCTS THAT “defy the elements” are 
one of the most important contributions uf 
aviation made by the B. F. Goodrich Aerop 
nautical Division. Here you see a Feed Sho 
being inspected on a typical three-bladed 
propeller. This rubber product makes it 


possible to bathe the whirling blades of: 
propeller with protective anti-icing fluid. 


UNCEASING RESEARCH has developed 

many improvements in the famous B. F. 

Goodrich De-Icer. Wider De-Icers now 

afford greater protection. The recessed 

fairing strip prevents ice from forming 

at the attachment and serves to im- 
prove the air flow. 
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BRIDGE FOR SERVICING LIGHTING FIXTURES 


Overhead bridges suspended from existing crane rails have been adopted by the Vega 
Aircraft Corp., Burbank, Calif., as a permanent means of servicing fluorescent lighting fixtures. 
Constructed of angle iron and wood, the bridges roll along the overhead crane rails carrying 
replacement tubes and parts and providing means for efficient cleaning and servicing of the 


fixtures. 


They were constructed af a cost of about $300 each. 





made, with only thread milling opera- 
tions necessary on the casting prior to 
installation. 

Aluminum alloy 13-X is used for all 
parts except the plug, which is pressure 
mold cast from manganese bronze. 


New Surface Milling Method 


Increased production rates are re- 
ported possible by a new method of sur- 
face milling known as hyper-milling, in 
which the metal is sheared off rather 
than dug off as in conventional methods. 

The process uses Firthite sintered ear- 
bide tipped inserted blades with both 
the rake and helix angles of the mills 
negative up to 10 deg., with the cutters 
operating at speeds up to ten times those 
normally used and with resulting feeds 
up to six times those of conventional 
high speed mills on hardened alloy steel 
parts, 

The process is reported to result in 
burnishing the surface of the work being 
milled, producing less tool wear. Both 
tool and work are said to be kept cooler, 
resulting in a minimum of distortion. It 
is said to he particularly adaptable to 
hardened, heat-treated steels, ineluding 
allovs whieh present difficult milling 
problems, 


Bomber Turret Costs Cut 


lmproved manufacturing techniques 
have resulted in reducing costs of bomber 
turrets by more than 30 percent and 
production has been increased at the 
new Briggs turret plant, W. P. Brown, 
President, reported during inspection by 
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Lieut. Gen. Henry H. Arnold, Chief of 
the Army Air Forces. 

Although the plant was completed 
only last May, it is 53 percent ahead of 
schedule established by the AAF, and 
shipments currently are running at rate 
of several million dollars worth per 
month. July production was 100 percent 
more than the original promise. 


NEW TECHNIQUE FOR MILLING 
The hyper-milling process, in which both rake 
and helix angles of blades are negative up to 
10 deg. Illustration shows cutter in action on 
annealed alloy tooled steel at 419 r.p.m., 
with 1/16 in. depth of cut and feed of 5% in. 


per min, 








Learn Aerodynamics 


from this book. It is very seldom that 
this subject is handled in so’ uniquely 
simple a way. 


ELEMENTS OF 
PRACTICAL 
AERODYNAMICS 


By BRADLEY JONES, M.S. 
Professor of Aeronautics, 
University of Cincinnati 


This is the new third edi- 
tion of a book which 
has already been 
endorsed by thou- 
sands of enthusi- 
astic users. It has 
the simple, direct 
treatment of each 
subject that makes 

a technical book 
thoroughly practical 
both for the begin- 
ner who wants a 
textbook, and the 
specialist who finds 
that he often needs 
a good reference on 
the elements of the 
subject. 


Send for an 
‘on approval'’ copy 


459 pages; 
6 by 9; $3.75 


JOHN WILEY & SONS, INC. 


440 4th Ave. New York 











SCREWS 


For 50 Years Manufacturers 
of Screws, Stock 


Machine Screws and Nuts 
Screw Machine Work 
Sheet Metal Screws 
Wood Screws 
Case Hardening @ 

and Plating 
Developments 


co ae - 
> INEWIENGLAN D) 
KEENE, NEW” HAMPSHIRE 
INCORPORATED 1892 

















ROLONG 
Tool life! 


se Tools are precious these days. To 
insure long life they should be 
kept in good condition by proper 
use and maintenance. For best 
results, follow makers’ directions 
in handling and repairing. And 
for safe storage of tools, as well 


as utility in production, have 


Penco Tool Units on the job! 





PENCO 
TOOL 
* UNITS 


No. 34-T 








All welded steel for heavy-duty 
use. Sturdy drawers and doors 
with locks. Ample storage space 
for tools, parts, instruments, 
gauges, providing protection 
against fire, theft, dirt, moisture 
and abuse. Tops can be used as 
benches. Suitable for 1, 2 or 3 


shift operation. 
RP 1869 


War Industries— 





write for details and prices 


Penn Metal Corporation 
of Penna. 


7 Since 1869 


In Busine-s Continsci: 


32 Ofegon Avenue, Philadelphia, Pa. 





NEW SHADOWLESS LIGHTING 
New lighting system, which will be used in aircraft plant now under construction, which elimi- 
nates localized lighting, direct and indirect glare and shadows. Made possible by 3,000-watt 
mercury vapor lamp developed by Westinghouse, the working model shown illustrates how 
shadows under wings are eliminated. By obtaining reflection factors for white ceiling and floor 
of 75 and 65 percent respectively, 35 candles of illumination is provided below the aircraft, 


eliminating need for localized lighting. 


made from straw and waste paper. 
container, the 


Tinless Oil Can Developed 
said to be the first 


In designing the new 
full quart capacity has been maintained 


reduced and 


A fiber container, 
that is impervious to oil, has been made 
available to industry by the Maemillan 
Petroleum Corp. to insure continued de- 
livery of lubricating oils in sealed con- 


but the diameter has been 


the height correspondingly inereased. 


Engines Pass Change-Test 

In the third “interchangeability” test, 
Pratt & Whitney engine parts made by 
the company itself and parts made un- 


tviners, 

The result of five 
the new container is being produced by 
the Macmillan company by direct proc- 
essing of such crops as corn and other 
tissue, 


years of research, 


der license by Chevrolet were assembled 
into two composite engines and submit- 


(Zurn to page 147) 


flaxseed, tallow, animal 


erains, 


bone and clay, with the basic material 
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“COMPOSITE” ENGINE 
Pratt & Whitney engine parts built by the home organization are assembled with parts made under 
license by Chevrolet Motor Co. After successful “green test’’ runs and tear-downs which proved 
interchangeability of parts, the composite’ engines were re-assembled and shipped for war duty. 
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Illustrated here are a few of hundreds of different types and sizes of aircraft fasten- 
ings—all developed by TINNERMAN for FASTER AIRCRAFT ASSEMBLY. They reduce 
assembly operations, conquer vibration loosening, save weight and lower net costs. 
All engineered with the high quality of the SPEED NUT SYSTEM, these fastenings also 
reduce the number of parts, eliminate many hand tool operations, facilitate blind 


location assembly and simplify every operation in which they are used. 


For prompt action on samples and engineering details, attach this ad to your letter 


indicating part and size desired. 


TINNERMAN PRODUCTS INC. « 2070 FULTON ROAD «+ CLEVELAND, OHIO 
IN CANADA: ‘ IN ENGLAND: 


Wallace Barnes Co., Ltd., Hamilton, Ontario Simmonds Aerocessories, Ltd., London 
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ODAY, when industry is facing the problems F : ( 

resulting from conversion, faster production, ~ : n 

greater accuracy, elimination of waste, and re- - which is used on air- : a 

placement of critical materials, X-ray inspection This is a radiograph of 8 spat t ographing this spark d ; 

is providing many of the answers. = po ag "show the manner in Pager ge ee : a 
ba . 

The Kelley-Koett Mfg. Co.—pioneer creators of electrode had been swomble’ pos gasket at the . 
quality X-ray apparatus since 1900—has developed main a . bes me the ceramic insulator which ; r 
this new combination to meet industry's urgent need. fai ant internal structure . vs = pose" 4 . 

This unit provides; conventional radiography for can determine, there are no detec 5 
the inspection of castings and welds; microradio- TE 
graphy for investigation of alloy compositions and 5/," THICK WELDED STEEL PLA E C 


other materials; X-ray diffraction analysis for the 
laboratory study of crystalline structures. 

Portable and compact it can be moved anywhere 
in the plant and used inside fabricated assemblies. 
It is easily adaptable for stationary or assembly line 
inspection or research work in the laboratory, and 
supplies industry with a long wanted X-ray in- 
spection tool of wide application. For more detailed 
information consult Keleket X-ray engineers. 


THE KELLEY-KOETT MFG. CO., Industrial Division 








h of a 54” thick welded steel plate. 






240-10 WEST FOURTH STREET aid ea: dily shows that the weld has ag 7 : 
COVINGTON, KENTUCKY complete throughout the section of wed Pp . vale 4 - : 
Representatives in 64 Cities ‘. indicated by the dark line running either side j ) 


h. The darker area on : i 
ioe That the weld has not been built ; 
e, but instead the : be 


s thickness at the junc- ‘ 


center of the radio 
of this line indica 











COMBINATION INDUSTRIAL UNIT | : 


PIONEER CREATORS OF QUALITY X-RAY EQUIPMENT SINCE 1900 
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ted to a “green test” run and found to 
be satisfactory in every way. After the 
tear-down, following the green test, the 
engines were re-assembled in the com- 
posite form, given a final test run and 
shipped for war duty. 

In previous engine tests, parts from 
engines made under license by Buick 
and Ford were mixed with those built 
by P & W, and in both cases the “com- 
posite” engines were found to have met 
all requirements satisfactorily. 

A similar test was also conducted re- 
cently by another United Aireraft divi- 
sion, when Hamilton Standard propeller 
parts made by the home organization 
were assembled with those made under 
license by Nash Kelvinator and found 
to make properly functioning assemblies, 


New Research Organization 


Farnham Manufacturing Co., speeial- 
izing in engineering and manufacturing 
of machine tools tor aireraft wing pro- 
duetion, has separated its research ae- 
tivities completely from manufacturing 
due to necessity for secrecy in research 
and to provide facilities for development 
work unaffected by production schedules, 

Paul Duboselard, former president of 
Farnham, has been elected president of 
Paragon Researeh Ine., which has taken 
over all development work for Farnham. 
Other Paragon otfticers are Roland 
Georger, secretary, and Howard C. Rei- 
mann, treasurer. Farnham officers now 
are: Frank L. Boutet, president and 
treasurer; Arlon EK. Farnham, vice-presi- 
dent; and Edward L. Keenan, secretary. 

All efforts of Paragon will be sup- 
ported by Farnham and, for the dura- 
tion, war problems only will be con- 
sidered, 


Quality Control Chart 


A standard “Control Chart Method of 
Controlling Quality During Production” 
las been completed by the American 
Standards Association as the third in 
the series of aids to maintaining quality 
in quantity production. 

The news standard shows how a manu- 
facturer can keep constant check on a 
production process by means of a qual- 
ity control chart, which carries a pair of 
control limits which serve as a criterion 
in determining whether preduction is 
running smoothly or whether trouble is 
brewing. These limits are computed from 
quality measurements made on a number 
of samples of a product, which may run 
all the way from aireraft rivets to cloth. 
Onee they have been placed on the chart, 
the manufacturer continues to take sam- 
ples at regular intervals and a point 
representative of the quality of each 
simple is plotted on the control chart 
to determine whether it comes within the 
control limits. 
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Tool Life Increased Sharply 


A new, strategie material-saving proe- 
ess in cutting tools, applicable to all in- 
dustries using lathe tools, has been de- 
veloped and is being made available to 
the industry by Wright Aeronautical 
Corp., according to an announcement by 
Myron B. Gordon, vice-president and 
general manager. 

Tests in which more than 100,000 al- 
loy steel forgings were machined show 
that gains up to 2,000 percent in tool 
life are possible on high speed steel lathe 





tools by grinding and honing the cutting 
tools to a highly polished finish and by 
using a new form of tool to break up 
chips and shavings. 

Specially designed tools hold the eut- 
ting tools for automatic grinding 18 at a 
time and additional fixtures hold single 
tools for a slight final grind on a fine 
stone, followed by an ultra-fine polish- 
ing operation. 

In addition to the savings in strategie 
materials, the new process saves vital 
man-hours in removing and hand-grind- 
ing tools. 








Reliable — 
E SupP a 
4 SPECIAL AVIATION 
ge STEELS ; 


Specialized skill and experience 
built up in 100 years of steel-service 
to American Industry —vast ton- 
nages of steel which move steadily 
through ten great Ryerson plants 
into war production— are at avia- 
tion’s command. 

For example, recently eighty seven 
bombers were held up awaiting de- 
livery of 2%" rounds of WD-X4130. 
A Ryerson Steel-Service man was 
called at his home on a Sunday eve- 
ning. Within a matter of minutes, 
Ryerson stocks in ten cities were 
being checked. All were tempora- 


Source of 





rily out of the desperately needed 
bars—all but one. 

A shipment of 2%" WD-X4130 
rounds was just arriving at one of 
the Ryerson plants. The car was 
immediately opened and the same 
evening the steel was on its way to 
the airplane builder. A production 
bottleneck was broken. 

When steel is needed in a hurry 
—and it often és, under pressure of 
war production—call Ryerson! If 
the required steel is to be had 
anywhere, Ryerson can, and will 


supply it! 


JOSEPH T. RYERSON & SON, INC. 


Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, 
Cleveland, Buffalo, Boston, Philadelphia, Jersey City 















You 
get ahead 


faster 








when you keep 
learning 








And if vou think vou must either go to technical 
school to learn, or learn on the job-——be sure to 
see what this new book can teach you about air- 
cratt design. 

The first problem confronting the designer of the 
structural parts of an airplane is to determine 
what loads are to be expected on his structure and 
how these loads are to be distributed. Part [of 
this book therefore has information on design pro- 
ceduires—specifications, estimates, wind tunnel tests. 
Also it gives the government regulations concern- 
ing loading conditions for 
commercial airplanes, 

The second need of the de- 
signer is to have available 
design methods 
for. structural 
components sub- 
jected to any 
given combination 
of loads, Part 
II is concerned 
chiefly with this 
phase of the 
problem. 

Part Il of this 
work gives a 
short — diseussion 
ef methods of an- 
. alysis of various 
structural types, 
Advantages and 
disadvantages of 
each method are 
pointed out to 
aid the designer 
in making a 
choice as to the 
types of construc- 
tion best suited 
to his job. 





AIRPLANE 
STRUCTURAL 
ANALYSIS 
AND DESIGN 


By Ernest E. Sechler, and Louis G. 
Dunn, Both of the California Institute 
of Technology 


JOHN WILEY & SONS, INC. 
440 Fourth Ave., New York 


Please send me, on ten days’ approval, a copy of 
Sechler and Dunn’s AIRPLANE STRUCTURAL 
ANALYSIS AND DESIGN. At the end of that 
time, if I decide to keep the book, I will remit 
$2.75 plus postage; otherwise I will return the 
book postpaid, 

NAME 


HERO eee mee SEO HEE EHEEO SESE EEE HEHSEHEEEE® 


ADDRESS 
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CITY AND STATE.... 


EMPLOYED BY...... 














REVIEW OF PATENTS 





the more 


FOLLOWING are digests of 
significant of recent patents on aviation 
developments announced by the U. S. 
Patent Office: 


Means for Indicating Turning Movements 
of Craft, 2,291,635. T. W. Kenyon, assignor 
to Sperry Gyroscope Co. Inc A device 
which visually indicates turning movement 
or deviation to the operator of an aircraft 
in such manner that the operator may 
instinctively correct the course of the 
craft through the same instinctive reaction 
which would be created by observing a 
fixed or stationary object with relation to 
the turning movement of the craft. 


Controllable Propeller, 2,291,953. 7. ie 
Dicks. A speed responsive centrifugal gov- 
ernor type of automatically controlled vari- 
able pitch propeller, having means which 
can be set from outside the hub for setting 
or adjusting the predetermined speed at 
which operation of the speed responsive 
means becomes effective. 


Universal Flight Instrument, 2,292,006. W. 
McKay, assignor to Sperry Products, Inc. 
An improvement in altitude of flight indi- 
cators or magnetic compasses for eliminat- 
ing errors due to acceleration forces, 
whereby the pendulosity of the system is 
automatically removed in response to ac- 
celeration forces in excess of a predeter- 
mined degree. 


Hangar or Like Shelter More Particularly 
for Aircraft, 2,292,078. W. C. Inman and 


G. KH. Dawbarn. An easily and quickly 
erectable hanger for fighter planes which 
requires no excavated foundations, may be 


camouflaged, and which permits 
quick egress from either end Provides 
also for attendant personnel. Consists 
essentially of prefabricated sections. 


readily 


Propeller, 2,292,089. L. E. Reid. A _ pro- 
peller provided with one or more yieldable 
panels on the pressure face of the blades 
to serve as shock absorbers or automatic 
cushioning means. 


Control Levers, 2,292,091. M. B. Rhodes, 
assignor to The Glenn L. Martin Co. A 
system of coordinated control levers for 
regulating fuel and air mixtures by which 
the mixture is automatically enriched when- 
ever the throttle lever is moved to idling 
position, in order to avoid engine stalling, 
one of the levers having a camsurface and 
a hook to engage another of the levers. 


Aircraft Ground Speed Indicator, 2,292,153. 
Em. 2. Olson, assignor to Radio Corpora- 
tion of America. An improvement in direct 


reading indicators for day or night opera- 
tion. Utilizes an optical screen, a vibrating 
light slit fastened to a tuning fork vibrator 
operating at a constant frequency and an 
altimeter 


Means for Driving the Propelling System of 
Aircraft, 2,292,288. R. P. Pescara, assignor 
to Societe d’ tudes et de Participations 
Eau, Gaz, Electricite, Energie, S. A. <A 
motor-generator of the free piston type 
mounted in the wings of the plane, being 
part of a receiving machine fed with motive 
gas under pressure, for driving the pro- 
pelling system of the aircraft, to eliminate 
the use of variable pitch propellers and 
change speed transmissions, at the same 
time permitting any desired regulation of 
the power of the unit independently of the 
speed of the propeller. 


No. 2,273,914, to Marcel Wallace, Pano- 
ramic Radio Corp. Navigating system. 
Transmitting an unmodulated radio fre- 
quency wave whose carrier frequency va- 
ries periodically within predetermined lim- 
its, the rate of carrier frequency variation 
being predetermined and the limits of fre- 
quency variation being characteristic for 
each of several stations, all of which oper- 
ate within a given frequency band. Visual 
means for individually and simultaneously 
indicating within the frequency spectrum 
the respective limits of frequency varia- 
tions of each of the several signals. 


Variable Pitch Propeller, 2,292,589. F. M. 
Thomas, assignor to The De Havilland Air- 
craft Company Ltd. An improved control 
for variable pitch propellers, whereby brak- 
ing or arresting of rotation may oecur 


automatically with the operation of feather- 
ing and whereby the propeller may be 
braked quickly when feathered, in case of 
engine failure. 

Retractible Airplane Wing, 2,292,613. F. 
Burnham Chapman. A telescopic construc- 
tion wherein the fixed wing member is 
internally supported by the movable sec- 
tion while in retracted position, the auxili- 
ary wing member having a slotted skin to 
receive the spars of the main member when 
retracted and having means of closing the 
slots when extended. 


Parachute Harness, 2,292,639. J. W. Horn- 
ing, assignor to Horning Parachute Harness 
Co. Ine. The parachute engaging straps 
are so mounted that when they are sub- 
jected to a jerk as the parachute opens, 
they will cause the aviator to be suspended 
in substantially a seated position, thus 
removing strain from the leg straps and 
the waist strap and permitting the buckles 
thereon to be easily released before a 
landing is made. 


Ground Speed Indicator for Aircraft, 2,- 
292,641. H. I. Jones, assignor to Kansius 
City Testing Laboratory. An instrument 
designed to indicate on a dial the speed of 
an object passing between two given points 
in the field of view beneath an airplane 
Whereby, after correcting for absolute ele- 
vation, the ground speed will be indicated. 


moo 


Universal Indicator for Aircraft, 2,292,732 
W. Anscott, assignor to Sperry Gyroscope 
Company, Ine. An altitude indicator for 
aircraft, Which shows in one instrument and 
on one face the altitude of the craft in all 
three planes, that is, its longiturinal in- 
clination or pitch, its lateral inclination or 
roll angle, and its course or heading in 
azimuth. 


Gyroscopic Horizon, 2,292,989. F, Carter, 
assignor to Serry Gyroscope amen Ine. 
A device applicable to any gyro-vertieal for 
automatically erecting a gyro-vertical to 
the true vertical and for holding it there 
under all conditions of roll, pitch, and yuw 
of the ship on which the instrument is 
carried. 


Remote Control for Landing Gear and 
Flaps, 2,293,198. R. A. W. Filmer, as- 
signor to Air Associates, Inc. A device to 
eliminate unintentional operation of the 
retractible landing gear and permit co- 
ordination of the landing gear and flaps, 
including a safety means to make retric- 
tion dependent upon the attainment of a 
substantial air speed, the controls being 
grouped in a single unit and there being an 
interlocking means to insure lowering the 
underearriage for landing whenever the 
flaps are lowered to reduce the air speed 
for landing. 


Propeller for Aircraft, 2,293,224. H. Sukohl. 
The blade is built on a root portion formed 
with a transverse, shoulder and straps of 
high tensile strength are wrapped around 
said shoulder and extending therefrom over 
the whole or a large portion of the length 
of the blade and fixed thereto. The internal 
core gives the shape and is made of balsa 
wood or similar material. 


Aircraft Transmission, 2,293,279. R. Chil- 
ton and W. M. Siesel, assignors to Wright 
Aeronautical Corporation. A system of 
multiple pinions and shafts engaging com- 
mon gears on the engine and propeller shaft 
respectively, for driving propellers on the 
wings of an airplane from an_e engine 
mounted in the hull or fuselage. The shafts 
are unusually slender and are enclosed in 
slender tubes to accommodate wing de- 
flection without use of universal joints. 


Tailless Airplane, 2,293,644. M. E. Glu- 
hareff, assignor to United Aircraft Corpora- 
tion. The craft is of the pusher type ind 
the power plant is pivotally mounted to 
allow for tilting the propeller in positions 
of take-off or landing. The wings are in- 
clined forward and the outer tips are 
movable to compensate for the tendency of 
the center of lift to move rearward when 
the wing is changed to increase its lift 
coefficient. 


Dual Purpose Parachute Pack, 2,293,702. 
S. M. Bailey, J. J. Galloway and E. W. 
Smith. A pack designed primarily for use 


(Zurn to page 151) 
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Here are five —— covering many of the types of Sheffield Gaging in- 
struments. They present some of the most important advancements in 


the gaging art. 


One of them may break that inspection bottleneck—improve your inspection 


practices—lower your costs. 


“SHEFFIELD PRECISIONAIRE” —Describes the most mod- 
ern air gage forchecking all types of boresincluding long, in- 
accessible bores such as rifle barrels. Little skill is required 
to operate the Precisionaire—high accuracy and speed 
are obtainable by any operator with minimum training. 


“SHEFFIELD ELECTRICHERK” —Describes the Electrichek, 
a fast, accurate gage for high production. Particularly 
useful where inspectors must be recruited from less 


skilled workers. 
“SHEFFIELD VISUAL GAGE”—Describes a gage of wide 


range of usefulness—avail- 

able in laboratory or tool 

a room models, reading to 
millionths — and in pro- 

N duction models reading to 
“tenths.” Very easy to 


THE SHEFFIELD CORPORATION e 


O Sheffield Multichek 
D Sheffield Gages 


Please send me copies of the 
bulletins checked below free. 


D Sheffield Precisionaire 
D Sheffield Electrichek 
OD Sheffield Visual Gage 


0 Send also a copy of Dimen- 
sional Control for which find 
my remittance ($1.50) attached. 





THE SHEFFIELD CORPORATION 


GAGE DIVISION ~DATTON, OKIO, U S.A 


operate—extremely rugged in construction. 


“SHEFFIELD MULTICHERK”— Describes the fastest and 
most useful gage available for checking several dimen- 
sions at once. The Multichek is relatively simple to set 
up—very simple to operate after setting. Widely used on 
shells, fuses, ordnance parts, etc. 


“SHEFFIELD GAGES”—An 8-page digest of the Sheffield 
line of instruments; this booklet should be in the file of 
every key person concerned with gages and inspection. 
Included are descriptions of the gages mentioned pre- 
viously, as well as the Sheffield Thread Lead Checker, the 
Sheffield Universal External Measuring Instrument, and 
the Sheffield Universal Internal Measuring Instrument, 


“DIMENSIONAL CONTROL”—“Dimensional Control’ is 

a new basic text on gages and their use in industrial 
inspection. It has been written for 
Engineering students, members of 
Defense Training Courses, and men 
in Industry who want a more com- 
plete knowledge of this phase of 
their work. 


This is a 64-page book carrying 82 
illustrations. It is 7%” x 1054” with 
a special stiff cover and cloth bind- 
ing—price $1.50 postpaid. 


DAYTON, OHIO, U.S.A. ¢ Dept. “E” 
Name —— 
Company a Sicilia cai — 


Position 


Address 
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The cardinal principle on which ROMEC bars called rockers because 
















pumps operate is the off-set rotor revolving they rock back and forth with Li 
two rocker-sealed thru-type blades within a wrist action. The broad face of the rocker = 
a developed bore; the one-piece blades is always against the bore wall. ti 
moving back and forth through accurately As the rotor turns, the wrist action not a 
machined rotor slots. merely maintains a broad,continuous contact Me 

The ends of the sliding blades are with the bore-wall, but also makes the rocker re 
machined with a half-round groove. Into and blade self-adjusting, constantly keeping te 
these grooves are fitted metallic packing the pump more dependable in performance. the 
ter 
As the crew cannot perform better than Gr 
their hearts, so the planes and motors : Os 
cannot perform better than their pumps. ; sr 
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PUMP COMPANY ff °° 
ELYRIA, OHIO, U.S.A. | 


Manufacturers of ENGINE-DRIVEN PUMPS, ELECTRIC MOTOR-DRIVEN PUMPS, and HAND-OPERATED FUEL PUMPS 
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of parachute troops which may be opened 
either manually by means of the usual rip 
cord or by a static line attached to the 
plane. A special feature is a_ static rip 
ord pin holding means which will be opera- 
tive should the line be pulled in any other 
direction than in a straight line. 


Hollow Metal Propeller Blade, 2,293,801. 
i". W. Caldwell, assignor to United Aircraft 
Corporation. A metal blade having rela- 
tively thin metal walls reinforced by in- 
ternal struts or web members. All por- 
tions of the core member which contact 
nd are secured to the cover member are 
ought to a feather edge to avoid localized 
highly stressed areas. 


Airplane Step Structure, 2,294,000. L. E. 
Reisner and O. G. Blocher, assignors to 
Vultee Aircraft, Inc. A pair of conjointly 
shiftable ladders which fit within ladder- 
shaped pockets in the bottom of the fuse- 
lage to eliminate drag and which swing 
back and forth into or out of position. When 
extended, they can only be moved by shift 
of the control element which is located 
inside the plane. 
















A 





Sound Transmitting Means for Aircraft 
Sonic Altimeters, 2,294,206. H. Rehm and 
H. Schuchmann, assignors to Siemens Ap- 
parate und Maschinen Gesellschaft mit 
beschrankter Haftung. A device for pro- 
ducing a sound impulse of adjustable dura- 
tion Whereby sound impulses may be pro- 
duced which will not overlap at low alti- 
tudes, and which enables accurate altitude 
measurement at both high and low alti- 
tudes, 


Position Repeating System, 2,294,210. H. 
(.. Roters, assignor to Fairchild Aviation 
Corporation. A system having a sensitivity 
which is theoretically unlimited and is prac- 
tically limited only by economic considera- 
tions and, in general, having a sensitivity 
und an accuracy of high order, particularly 
suitable in position repeating systems in 
which the controlled member requires a 
onsiderable amount of torque and power. 


Airplane Wing and Fuselage, 2,294,359. F. 
kx. Best. The wing structure is molded or 
die cast, and the plane is made in three 
sections comprising a forward power plant 
assembly, a tail assembly and a center wing 
section. The lower portion of the cabin is 
provided in the wing structure. 


Aircraft Air Pump, 2,294,386. R. R. Curtis 
and T. R. Thoren, assignors to Curtis Pump 
Company. Air pump and drive so arranged 
that it will absorb the torsional whip of the 
plane engine, allow for considerable mis- 
alignment between the engine and pump 
shafts, operate with equal facility in either 
direction of rotation, provided with an im- 
proved lubricant metering system. 
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Landing Gear, 2,294,467. C. R. Lemonier, 
assignor to Fleetwings, Ine. A self-locking 
device which will immediately lock the gear 
when it reaches the end of its travel, in 
either position, and which is automatically 
released only when the hydraulic actuating 

echanism has been set in motion to move 
the landing gear, 





Means for Preventing the Formation of Ice 
on Aircraft, 2,294,790. R. McClasson and 
F. G. M: ish: ull, assignors to Constant Speed 
Airscrews Limited. The nose or spinner of 
the plane is of a casing type filled with 
anti-freeze. Means is provided for spraying 
the propeller. The device is automatic to 
temperature variation. 


Ground Gear for Airplanes, 2,294,850. J. P. 
Ostrander. The invention resides in an 
improved caster wheel employed as a tail 
Wheel which will caster when the plane is 
backed up on the ground. It is steerable 
and may be installed in present planes or 
built into new planes. 


Variable Pitch Propeller, 2,294,867. D. H. 
Bottrill, assignor to Canadian Car & Foun- 
d Company Limited. A simplified con- 
struction of variable pitch propeller suitable 
for both large and small planes. It is based 
on utilizing variation in speed of rotation 
4 to automatically control blade pitch for all 
: flying conditions by making change in pitch 
a inction of change in speed of rotation 
changing this function at three different 

nts in a complete rotary speed cycle. 


Variable-Pitch Propeller, 2,294,868. D. H. 
I trill, assignor to Canadian Car & Foun- 
d Limited. A variable-pitch airscrew 
lisht and inexpensive enough for use on 
ll airplanes, in which changes in pitch 
controlled by the engine throttle, the 
rect pitch being automatically obtained 
substantially the ordinary throttle 
nipulations, 
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BETTER LIGHTING SpsEDS 
WAR PRODUCTION! 





QUICK DELIVERY ON DEPENDABLE 


(off! FLUORESCENT 


FOR INDUSTRIAL PLANTS, 
DRAFTING ROOMS, OFFICES 


We offer you two of the most important essentials for today's Production 
demands. First, as the result of our 40 years of lighting experience, we manu- 
facture the efficient, high-quality Fluorescent Lighting Equipment necessary 
to provide good illumination. Second, our entire factory and force is geared 
up to give you quick delivery on jobs of | to 1000 units. Write or wire today. 


















Open or. Closed-End Types 
Porcelain Enamel or Non-Metallic 
Reflectors 





For More Production 
Through Better Sight— 


Talk to the Wartime Lighting Counselors 
whose services are available to you with- 
out obligation through your local Power 
Utility Company; or write us for helpful 
details about the application of GUTH 
dependable fixtures to Wartime Produc- 
tion Efficiency, 














Write for Latest Literature 










FORTIETH YEAR OF LIGHTING LEADERSHIP 








THE EDWIN F. GUTH CO. - 2615 Washington Ave. « St. Louis, Mo. 


Score at 


LOVE FIELD 


DALLAS 


40 Flights ... 40 Planes have fluids 








There is a daily average of 40 flights by three airlines at Love 
Field, Dallas — headquarters for Braniff Airways, terminal for 
American Airlines and Delta Airlines. 100% of these: planes 
have installations of Cuno Filters. 








OU engine and aircraft build- 
ers have real faith in the Cuno 
Filter. You must feel that it is the 
most dependable means of keeping 
fluids clean — at high speeds, at 
high altitudes, for long periods of 
time. 
For you have been practically 
unanimous in your choice of Cuno. 
Cuno was in on the ground floor 
of aircraft engine lubrication. En- 
gine builders recognized it as an 
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opportunity to insure further 
against failure due to contaminated 
fluid or clogged fluid lines. And in 
the succeeding years, Cuno engi- 
neers have satisfied many other 
aviation requirements.* Today, the 
demands of engine and aircraft 
builders are largely responsible for 
the tripling of Cuno’s manufactur- 
ing facilities. 

* Among them the Cuno self-cleaning filter. See 

illustration at right. 


From Drafting Room 
to Maintenance Shop 


The Cuno engineer serves the in- 
dustry in many ways... . designing 
filters for individual applicatio1-. 

aiding aviation designers in 
building Cuno Filters into their 
blueprints servicing the ulti- 
mate operators of the aircraft. 

That is why Cuno engineers are 
familiar figures in drafting rooms, 
near assembly lines, on proving 
grounds, in airport maintenance 
shops. 

If your responsibility is the pro- 
tection of lubricated or fluid-con- 
trolled parts, the selection of a Cuno 
Filter will be in line with the entire 
industry’s best judgment. 
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In this space, Cuno, conforming to the 
practice of previous ads, had intended 
publishing a map and certain information 
regarding the location, identification and 
facilities of this airport. In the interest of 


withholding information which might be 


construed as valuable in a military sense, 


we have removed the map and text from 


this panel. 
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Completely Automatic KEEP FLOW * ' ON “GO” WITH 


Filtration 


NF 
Cuno’s self-cleaning filter was developed \| 
with the assistance of prominent aviation . N 
engineers. A tiny hydraulic motor, pow- N Zi 
ered by the oil it helps to keep clean, 
rotates the filter element continuously 
past cleaner blades which positively THE “FILTER-FINE”’ STRAINER 
comb out imbedded as well as adherent 
solids. Fluid systems equipped with 
Cuno’s self-turning filter are kept free 
of sludge and undesirable solids, at all Cuno 
times and with occasional cleaning-out 


of the sump the only attention required. Engineering Corporation 


710 South Vine Street 
Meriden, Connecticut 
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The hull of the Vought-Sikorsky VS-44-A clearly resembles surface ship construction but 
there are, however, many points of interest that are used in aircraft hull construction. 
Some of them are the use of reinforcing stringers ‘A’ placed at right angles to the - 
points where the stringers ''B’ are attached to the bulkheads as a means of distributing 
landing loads. Note also the gusset plates ''C'’ attached to the nose bulkheads to absorb 
any concentrated load applied at those points (Also see Aviation's Sketch Book for 
March, May and June, 1942.) 


















A typical intersection of a bulkhead and longeron of the 










Vought-Sikorsky VS-44-A is shown above. Af this point a The cutaway above shows the armor arrangement of the German Do. 172 and 215, 
gusset plate ''A” is faired in and bolted to both members. which carries six machine guns: upper and lower front, upper and lower rear and 
The longeron is also conrected to the bulkhead by two one to each side. The bulkhead ''A"' inside the fuselage is designed to give protec- 
angles, one on the top and one at the bottom at "B", tion trom behind to both the upper rear gunner, firing the gun "'B’, and the lower 
both of which are also bolted in place. Note in the lower rear gunner, firing the gun 'C"'. The armor plate ''D"' is designed to give protection 
part of the sketch the gusset plate "'C’’ and the pyramidi- from below to both the lower and upper gunners. The armor "E" fits around the 
cal member “'D" reinforcing the joining of two cross pilot's seat. Note also the small pieces designed to protect his head. The bulkhead 
members, 'E" and ''F'', of the bulkhead and a stringer ''G". "F" is additional forward protection for the rear gunner? while the smaller plates ""G" 






give head-and-shoulder coverage. (See also AVIATION, August, 1942, page 196.) 










At left is shown a cross-section of a Handley Page "Holifax” 
bomber wing at the right outboard engine nacelle, with many 






of the engine connections already in place through the firewall 
"A". The self-sealing fuel tanks ''B’' and "'C" are provided 
with flexible-hose jettisoning systems. Note the “built-up” rid 












“D" as contrasted with the section "'E’ aft of the rear spar. 
(For other “Halitax'’ details see AVIATION'S Sketch Book 
for February, 1942.) 
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5S wslle sks VICKERS 
HYDROMOTIVE CONTROLS 


Vickers Hydromotive Equipment is used on many of the most modern airplanes. The 
Brewster Buffalo Fighter of the United States Navy is representative. 

Vickers Hydromotive Controls are high pressure oil hydraulic controls that are so widely used 
because they do the job dependably, smoothly and accurately . . . no matter how severe 


the service. 


VICKERS Incorporated ¢ 1462 OAKMAN BLVD., DETROIT, MICHIGAN 
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AEROQUIP SELF-SEALING COUP- 
LINGS AND HOSE LINES, WITH 
DETACHABLE FITTINGS, SAVE 
‘VITAL TIME IN REPLACING AND 
REPAIRING ENGINES, WHEELS, 
BRAKES, AND OTHER UNITS. 


Pe 
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AEROQUIP CORPORATION 
JACKSON, MICHIGAN, JU. S. A. 


AFROQUIP SEL ESS es ceeeee | INGS 





R seal by pressure against the diaphragm "C" which is attached to the 


—_ WY Www 
. es cow/ support ring. The engine is attached to the mount ''D" by shock- 
Kr. AR ~~ S absorbing rubber cushions while the exhaust collector ring and cowl 
Se ; 


aves well are attached direct to the mount itself. Thus, vibration of the 


“<= wr still maintaining an effective fire seal. The manifold pressure line is 
\Y shown at "E";: the vacuum line for instruments at "F' and the fire 


extinguisher line into the cowl well at "G". 


— engine through the diaphragm "A" is absorbed by the asbestos while 
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Each of the four engines of the Vought-Sikorsky VS-44A has two fire- 
walls as shown in the illustration above. The conventional wall "A" is 
between the oil tank ''B’ and the engine accessory compartment. "'C" 
is the automatic pilot tank. “D" is the line from the tank to the hy- 
draulic pump mounted on No. 3 engine while "E” is the line from the aN . : : ( ~ ma Sis 
pump to pressure regulator on the pump. “'F'' is the fuel line going aN WS AG 
through the firewall and “G" is the fire extinguisher line. The illus- » \ SN 
tration at right shows a detail of the forward firewall which seals the 
accessory compartment from the cylinders and exhaust manifold. The 
diaphragm ''A" is bolted to the engine and its outer edge forms a 45 
deg. angle to which is fastened a layer of asbestos "B". This torms a 





Below is another interesting detail of the He. 
111, showing the grenade tube "A" which is 
sometimes fitted into the aft end of the fusel- 





age. This is alternate equipment, a remote- 
controlled machine gun firing straight to the 
rear often being installed in place of the gren- 
ade tube. 




















The armor and armament details of the Heinkel He. 111 twin-engine bomber are shown in the cut- 
away above. “A” is movable 7.9 mm. machine gun operated by the bomb aimer, who lies facing 
forward under the pilot's seat. ‘'B’ is a 7.9 mm. machine gun occasionally fitted on this ship. 
Pilot's armor plate, giving back and head protection, is shown at "C". The upper rear gunner's 
windshield is shown in open position at ''D'', with his armor head shield "'E" across the 7.9 mm. 
machine gun "F''. Protection from the rear is given by the armor bulkhead "G". The armor 
shield “H" is tor side protection for the lateral 7.9 mm. machine gun "I. Both forward and 
rear-firing lower gunners, operating guns "J" and "K"' respectively, are given protection from 
below and above by the armor plates "L" and "M". 
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Shown here are side and rear views of the front cockpit by 





which the Aeronca training plane is converted to the /G-5 
three-place training glider. It has been designed so that it is 
attached to the conventional fuselage at the same points "A" 
that formerly took the motor mount. The pilot's seat is 
mounted between the tubes ''B" and "C'’. The tube members 
come to a point ''D" with the control column projecting up 
through the triangular top truss bounded by the members "C"’ 
ond "E". The plates "'F’ are adjustment plates for tension in 
the rudder cables, being attached to the pedals "G". "H" is 
the tow cable attachment plate. 
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Designed to provide a work platform for me- 
chanics servicing the Vought-Sikorsky VS-44-A, 
a portion of the nose wing section "A" swings 


Al3 


oe % 


down trom a hinge point near the lower edge 
chead of the front spar. To this is attached a 
temporary platform ''B' suspended by light 
cables 'C"’. Similar facilities are located on 
both sides of each of the four Pratt & Whitney 
engines. 
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ANACONDA 


from mine to consumer 


The lifelines of this mechanical era of war and 
its industrial heart must be of such enduring 
strength and flexibility that there can be no ques- 
tion of failure. 


Metal is the one dependable material possessing 
the characteristics to withstand all of the stresses 
of steam and air pressure, the deteriorating effects 
of oil, liquids and gases, and destructive vibration 
. . . and still retain the required flexibility. 


American Seamless Flexible Metal Tubing, 
made by corrugating drawn rigid Seamless Tube, 
and American Metal Hose, wound from strip metal, 
are in the forefront of the battle lines . . . from 
the depth of sea and earth to the fighting heights 
of the stratosphere. 


This company is still serving most of its regu- 
lar buyers . . . because they have always been 
. . . and are now . the leading industrialists, 
whose production is the backbone of both peace 


AMERICAN METAL HOSE 
General Offices: Waterbury, Conn. 


fi 


BRANCH 


. 


In Canada: Anaconda American Brass 1td 

















and war. Added to these, of course, are the many 
new plants organized expressly for war production 
— whose use of American Flexible Metal Hese and 
Tubing is practically a necessity. 


For all connecting and conveying duties, for 
vibration control, for the correction of misalign- 
ment and for protective shielding, there’s a type of 
American Flexible Metal Hose or Tubing — some 
of which are shown on the reverse of this sheet. 


Seamless SS-50 graphically tells 
the story of American Seamless 
Flexible Metal Tubing — gives 
you important tables and accur- 
ate enginzering data so necessary 
under present war conditions. 


Aircraft Bulletin A-48 provides 
the essential facts in the form of 
up-to-the-minute specifications 
on American Metal Hose Aire 
craft products — flexible low 
tension shielded conduit, _fit- 
tings, flexible aluminum and 
stainless steel tubing, ferrule 
attaching machines, etc. 





of THE AMERICAN BRASS COMPANY 
Subsidiary of Anaconda Copper Mining Compan) 
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Note that flexibility is developed in American ‘Seamless’ by 
corrugating the solid walls of rigid metal tubing after it has been 
‘“‘stretched”’ to the correct wall thickness. Thus, a continuous flexible 
metal tubing, with no seams, no laps, no welds, no joints — ideally 
suited to convey steam, oil, hot water, solvents, gases and some chemi- 
cals. Made in various metals. For pressure work, one or more braided 
wire jackets are added. 


he toughest type of extremely flexible metal hose, especially 
suited to “heavy duty” all around service in conveying steam and oil. 
Made by winding strip metal in a ‘full interlocked’’ pattern and 
packing the joints with asbestos. In bronze for steam and water; steel 
for oil . . . also in brass, stainless steel and other workable metals. 
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American Flexible Metal (low tension) Shielded Conduit is strip 
wound from aluminum. Used by the aircraft industry for shielding 
electrical wiring. Made to specifications of both the Army and Navy 
Also available is a special flexible metal housing for parachute rip- 
cords; flexible heat ducts and shielded conduit fittings. 
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SHEET NUMBER D-5 
CLASSIFICATION _ Design—Structures 
SUB CLASSIFICATION | Steel Tubing 


Pi PRO ne nnn wpe: 


Deve: 


Time Control Chart 
S.A.E. X4130, X4135, X4340-—TUBING 
ORR A Ee LL a ee ee a 


CURVES showing the relation between wall thickness Normalizing and quenching temperatures are 1,650 
and necessary time in the furnace for normalizing, deg. F. Tempering as desired. 
quenching, and tempering so as to obtain the maxi- 


Ma Ue ; The time in the furnace should be determined by 
mum properties for each type of heat-treatment. 


the heaviest part of the piece to be heat treated—i.e., 
thickness of wall or forging. 
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Courtesy of Summerill Tubing Company 
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y | Here’s a glimpse of the Martin 
yy B-26 Medium Bomber at work. As 
at with all the fighting airplanes built 
in the United States and Canada, 
this fast hard-hitting ship is pro- 
tected by Elastic Stop Nuts and Self- 
locking Fittings at thousands of points 
p Y where vibration and critical stresses 


make tight fastenings essential. 


» Catalog on request © 


ELASTIC STOP NUT CORPGRATION » 2320 VAUXHALL ROAD 
UNION, NEW JERSEY 
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Clastic ft 1p SELF-LOCKING 
y ‘6 U6 Pat ore : NUTS 
Ando AIRCRAFT FITTINGS 


WITH THE R€Q LOCKING COLLAR 
++. SYMBOL OF SECURITY 
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Gertie was handy with a gun! 


However much her boss might agree with Gertie’s sentiments he can’t condone her waste of time and 
good materials. @ For in these days of ever-quickening production, personnel must measure up as well 
as materials... must beat yesterday’s bests if we’re to win this war! @ When it comes to airplane finish- 
ing Valspar Val-Aero Aircraft Finishes measure up to all government specifications...beat even today’s 
new high standards of speed and quality. @ The best testimony of this fact is that the demand for 


these famous finishes is jumping ahead by leaps and bounds! 


VA LS e A - A complete line of dependable Aircraft Finishes 


—that meet government specifications. 


Valentine & Company, Inc., 1 1 East 36th Street, New York, N.Y. 
Established 1832 « Makers of the Famous Valspar Finishes 


I 
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To keep you posted 
on New Developments 


AVIATION 
presents ...a NEW FREE SERVICE 


For busy aviation executives, Aviation inaugurates a new easier way to : 
keep up to date on the latest developments in the industry. : 























Each month, through the cooperation of aeronautic and allied manu- 
facturers, Aviation's editors gather information on significant current. 
developments. In concise, quickly- readable summaries mis information 
is presented in these pages. : 

Now this service is being broadened and made still more convenient 
for you to. use in your day-to-day work. 

On the following pages are presented for the aviation industry . 
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Information Tips — Concise, quickly readable summaries of new, 
timely, helpful literature offered by manufacturers — booklets, 
data, ‘catalogs, methods presentations, service pamphlets. 


Se AE SORA sc Ge 


2) New Products and Equipment —Terse, informative reports of 
new developments in aircraft equipment, materials, parts, in- 


ind : _ struments and accessories, plus aircraft ‘production, machinery, 
vell tools and plant equipment. 
ish- : _ To make it easier for you to get literature digested in inférmiclfion Tips 


—or to get more information on New Products — a convenient Request : 
Form is provided. : 
for Thus when you read of a booklet: y you'd like to add to your reference | 
. files — or when a new product whets your interest for‘additional informa- 
tion — you can get it quickly and easily. Merely fill in the Request Form 
— attach it to your letterhead — and mail to Aviation’s Reader Service 
Department. : 
Without cost or obligation you'll receive this information promptly, 
This is your service. Use it freely. Build a file of these helpful new — 
LY ideas to speed your work — to aid in solving some of those tough prob- 4 
lems. Take full advantage of this practical way to keep abreast of the. 
latest developments i in this fast-moving industry. 
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For Steel Users—The 84-page, pocket- 
sized Steel Handbook No. 42 for Machine 
Tool Users is a wartime edition which in- 
cludes combined standard steel lists of the 
American Iron & Steel Institute and the 
SAE for carbon and alloy steel bars with 
suggested speeds and feeds for machining 
many of these grades with standard tools 
on automatic screw machines. Also has a 
15-page section on cold finishing processes 





and contains tables giving rpm. of spindles 
at given surface speeds. Republic Steel 
Corp., Cleveland, Ohio. 


2 





“Aero-Thread”—Bulletin No. 5 describes 
the Aero-Thread screw thread system and 
gives data on cap screws, bolts, nuts, studs, 
inserts, inserting and extracting tools, 
taps, gages and stud drivers. — Aircraft 
Screw Products Co., Inc., 47-23 35th St., 


Long Island City, N. Y. 
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Dimensional Control—tiaging Policy is 
the title of this new supplement to the 
first edition of Dimensional Control. It 
discusses allocation of gage tolerance, wear 
allowance, Army Ordnance practice, thread 
gages, selection and ordering of gages. 
Written to stimulate thinking toward 
establishment of a sound gaging policy. 
Published by the Sheffield Corp., Dayton, 
Ohio. 

4 





Machining Aluminum—A new edition of 
the booklet, Machining Alcoa Aluminum, 
is now available, setting forth general 
principles of machining aluminum and its 
alloys. It also suggests speeds, feed, and 
depths of cut which will produce satisfac- 
tory results; points out where practices 
and tools common to other metals may be 
used; and indicates where special prac- 
tices or tools are desirable. Part 1 deals 
with general shop practice and Part 2 
with automatic screw machine operations. 
Published by the Aluminum Company of 
America, Pittsburgh, Pa. 





Plastics Handbook—A new 
Handbook on Laminated Plastics covering 
vuleanized fibre and phenol fibre sheets, 
rods, tubes and fabricated parts has just 
been issued by the Taylor Fibre Co., Nor- 
ristown, -Pa. It contains a section on the 
new laminated plastic construction of air- 
eraft parts such as wing tabs, servo-tabs, 


56-page 
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Keep UP-TO-DATE 


developments with 


This AVIATION Reader's Service is being made available through 


the cooperation of manufacturers to help executives save that 


invaluable item—time. It is your service to use—a service which 


can mean a profit in both time and convenience. 


wing flaps, radio antenne masts and in- 
sulating parts for aircraft electrical and 
radio service. Also ineluded are tables 
and other data to guide design and pro- 
duction engineers on selection, fabrication 
and application of the correct material 
for the purpose. 


6 


to assure finished results, and services 
available by the organization. The Du-Lite 
Chemical Corp., 10 River Rd., Middletown, 
Com. 


10 











Lathes—The entire line of South Bend 
engine, toolroom and turret lathes are 
described in the company’s new catalog. 
Engine and toolroom lathes range in size 
from 9-in. to 16-in. swing; turret lathes 
are in three sizes, having 9, 10 and 16-in. 
swings. Specifications are tabulated to 
facilitate selection and attachments, tools 
and aecessories are illustrated and 
described. Catalog No. 100-B, South Bend 
Lathe Works, Dept. X5, South Bend, Ind. 
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Marketing Devices—An eight-page 
brochure describing marking devices fo 
steel stamps, badges and checks, brass dies 
name plates and signs, branding devices. 
metal tags and labels, shipping supplies. 
lead seals and sealers, corporate and not 
ary seals produced by Dickey-Grabler Co., 
10286 Madison Ave., Cleveland, Ohio. 








Forged Fittings—Some 166 kinds of 
forged steel fittings now available are 
deseribed in Bulletin A-3, the first section 
of which gives data on forged steel screwed 
fittings, the second of which covers the 
same material for forged steel socket 
welding fittings and the third of which 
consists of engineering data for users of 
fittings. Published by Distributor Prod- 
uets Division, Watson-Stillman Co., Ros- 


elle, a J. 
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Molten Salt Baths—Such is the title of 
a new 72-page illustrated manual desecrihb 
ine casehardening of ferrous metals in 
baths containing sodium cyanide, use of 
simple cyanide baths as a reheat medi: 
for high carbon and oil hardening alley 
steels and for carbonized work and _ nitrid 
ing of high-speed steel and other alloy too 
steels. The Electrochemicals Department, 
BE. I. du Pont de Nemours & Co., Wilmine 
Tan, Del. 


12 








Woodworking Facilities—Wood Prod- 
ucts Production is the title fo a new eight- 
page bulletin describing plant facilities of 
a company which for 28 years has special- 
ized in architectural woodwork and cus- 
tom-built store fixtures, now available for 
contract production of special work and 
quantity production of standard wood 
items. Issued by Joseph Kaszab, Inc., 1444 
W. 21st St., Chicago, Il, 


9 





Black Oxide Finishing—A pocket-sized 
catalog describing the Du-Lite process of 
black oxide finishing for steel parts, as 
well as the equipment used to produce it, 
special metal cleaners and oils developed 





Material Handling Equipment——-A1 
eight-page brochure, designated No. 130, 
deseribes and illustrates the full line of 
hydraulic lift and pallet trucks, elevating: 
tables, die-handling trucks, stacking, tier- 
ing and hoisting equipment, utility trucks 
and skid platforms, special service produ 
tion machines and aircraft servicing andl 
production equipment manufactured 
Lyon-Raymond Corp., 1008 Madison S 
Greene, N. Y. 


13 





Aircraft Products—The new Peso 
Aircraft Products Catalog and Handbovk 
gives, in addition to basie descriptive data 
for each unit, pictorial reproductions, pe 
formance curves, quarter-size drawings. 
model classification tables and complete 
parts lists. Loose-leaf construction prv- 
vides for insertion of additional and re- 
vised pages. Pump Engineering Service 
Corp., Cleveland, Ohio. 
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MINUTE on NEW 


| this new free service 


For the informative literature reported on these pages—or for more 


information on the new products described—simply fill in the Re- 


quest Form below,” clip it to your letterhead and mail. There is no 


cost, no obligation. 


MODERN MACHINE TOOLS 
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Flame Hardening Machine 


Hydraulic Machinery, Inc., 10421 
Grand River, Detroit, Mich., announces 
production of a flame hardening ma- 
chine with base and external housing 
structures of welded steel design. Elee- 
trical control and hydraulic power as a 
motive source are said to provide wide 
flexibility of operation. In operation, 
the part to be hardened is manually 
loaded on the index table, the pilot 
positioned with a locating pin, and 





after the start button is pushed, the 
machine goes through its complete cycle. 
—A VIATION, October, 1942. 








Gear Finishing Machine 


Michigan Tool Co., Detroit, Mich., 
amiounces a new unit, the 861-4B, for 
rapid finishing to high aceuraey of 
gears of less than 4-in. diameter and 
less than 1-in. face width. It is said to 
be particularly suitable for production 
of 2ears for instruments, control mech- 
ani-ms and similar precision devices 
in which high accuracy, combined with 
correct tooth form, are essential to 


AVIATION, October, 1942 





successful operation. The new machine 
is automatic, with combination hand and 
electric control, simplifying and speed- 
ing gear production. It is so designed 
that several may be installed as a single 
battery with one operator taking care of 
more than one machine. It is designed 
to permit finishing a wide variety and 
sizes of gears with a single cutter for 
each piteh and pressure angle. To ad- 
just the machine for different sized 
gears, a small handle located on the 
front of the machine is used. The han- 
dle is provided with a dial graduated 
to 0.0005-in. travel of the cutter head 
on its slide. Once it is adjusted for a 
given size and the proper cutter se- 
lected for piteh of the gear, operation 
becomes entirely automatic. Limit 
switches and dogs are provided for re- 
versing the machine during its operat- 
ing eyele. The unit is adaptable for 
finishing gears of stainless steel, car- 
bon steel and non-ferrous materials, in- 
cluding brass, bronze, fibre, ete. Cutter 








diameter ranges from 2 to 3 in., with 
maximum face width of 4 in. The mini- 


mum center distance between the cut- 


ter and the work spindles is 14 in. with 
a 4in. maximum center distance. The 
machine is only 205 in. deep, 264 in. 
wide, and 20 in. high, the base being 
designed to provide a working height of 
centers above floor of 46 in. The cutter 
head and work centers are provided 
with precision anti-frietion bearings.— 
AVIATION, October, 1942. 
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Radial Spot Welder 


A radial gun spot welder known as 
the P-1-R, in both stationary and buggy 
mounted units, is being offered by 
Sciaky Bros., 4915 West 67 St., Chi- 
eavo, Ill. It is equipped with a special 
Seinky welding timer and operates on 
single-phase AC, 220 or 440 v. Hydrau- 
lie pressure is supplied by hydro-pneu- 
matic booster, which ean feed a gun 
eapable of supplying maximum elec- 
trode pressure of 1,800 lb. with 90 psi. 
of air supply. Under steady production 
conditions the unit is capable of weld- 
ing corrosion-resisting steel, pickled 
steel, zine-coated steel and monel metal 
in thicknesses of from 0.016 in. plus 
0.016 in. up to 0.064 in. plus 0.064 in. 
The stationary unit reaches a maximum 
area of 21 ft. in diameter.—AVIATION, 
October, 1942. 
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Milling Machine 


Sundstrand Machine Tool Co., Rock- 
ford, Ill., has begun production of a 
new double end milling and centering 
machine suitable for milling to length 
and centering—in one handling—both 
ends of shafts ranging from 1}-in. to 
6-in. diameter by 14 in. to 72 in. long. 
A similar machine ean be provided to 
handle shafts from 1 to 4 in. in diam- 
eter and from 8 to 48 in. in length. The 
machine base is a one-piece cast iron 
unit having horizontal ways. Crosswise 
to the bed ways are mounted two sub- 
bases which, in turn, have ways on 
which cross feeding heads are attached. 
The left hand sub-base is fixed, but the 
right is adjustable for handling yarious 
lenyths of stock. Mounted to the bed 
wavs between the two heads are two 








serew-operated self-centering vises for 
holding the work. Electrically operated 


AVIATION, October, 1942 


vises can be provided to simplify load- 
ing and unloading of work.—AviaTIon, 
October, 1942. 





Automatic Feed Profiler 


Pines Engineering Co., Inc., Aurora, 
lll., is producing an automatic chute 


feed to the air chuck on its two-spindle 
profiling machine. The attachment can 
be used for feeding such items as brass 
and copper primer tubes for boring and 
tapping operations on both ends at the 
same time. According to the manutac- 
turer, production from these machines 
has been increased as much as 30 per- 
cent with the automatic feed. The pro- 
filers are being employed for burring, 
chamfering, facing, threading, center- 
ing, reaming and boring both ends of 


tubes or rods  simultaneously.—Av1a- 
TION, October, 1942. 
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Low Pressure Welding Gun 


A gun designed for light welding 
pressure has been introduced by Pro- 
gressive Welder Co., 3050 E. Outer 
Drive, Detroit. Gun operating pressure 
is hydraulie with partially counter- 
balancing continuous air pressure. The 
latter also serves to automatically re- 
tract the points when hydraulic pres- 









een 






ea Ae af ne eee ee 


sure is released, thereby simplifying 
operation. Features of the gun include 
serew-adjustable stroke (up to 3 in.) 
to take care of a wide range of work 
sizes, and quick interchangeable adapt- 
ers for electrodes to make the eun 
suitable for a wide variety of work 
shapes. P-H concentrie kickless and 
highly flexible welding cables and elee- 
tronic controls are used.—AvIATION, 
October, 1942. 
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Forming Press 


A 1,300-ton forming press suitable 
for aircraft propeller and hub work is 
announced by the Watson-Stillman Co., 
Roselle, N. J. The press is adaptable to 
single cycle eutomatie operation or 
hand control as required. The unit is 
entirely self-contained, including 50- 
hp. motor and radial piston pump de- 
livering 45 gpm. Control is by a single 
lever, latch-operated by a pressure cyl- 
inder. The press is vertical four-column 
type; ram of 35-in. diameter exerts 
pressure of 2,750 psi. with a 22-in. 
stroke; opening is 37 in. with clear 
platen area of 42x42 in. Advance and 


return speeds are 650 in. per min. with 
a pressing speed of 10.5 in. per min. 
The entire unit occupies 6x8 ft. of floor 
space, has an overall height ot 19 ft., 
and weighs 80,000  1b.—AviarTion, 
October, 1942. 





lever which indieates direction of the 
eable movement. Graduated dials are 
adjustable to provide any speed rate 
within a range of from 1 to 40 in. per 
min. A floor type machine, the motor 
and hydraulic pump unit for actuating 
the table are completely closed in the 
box-type bed. Spindle head has cross 
adjustment by means of a serew and 
micrometer dial. Ten spindle speeds 
ranging from 115 rpm. to 300 rpm. are 
available. The machine can be equipped 
with either a one- or two-way positive 
stop with dwell. With this arrangement, 
the work is fed into the eutters to a 
fixed positive stop, where it dwells 
momentarily while the cut is cleaned 
before the machine automatically re- 
verses out of the cut.—AVIATION, 
October, 1942. 





been incorporated in the new Yoder 3A 
horizontal boring mill, being produced 
by the Yoder Co., West 55th St. & 
Walworth, Cleveland, Ohio. Starting, 
stopping and reversing of machine and 
feed are controlled through two bars 
running along the front of the ma- 
chine. A two-speed traverse makes it 
possible to move at a high rate when 
considerable travel must be made, then 
inch up to the work at a slow rate. 
Other features listed by the manutfac- 
turer are: milling cutters and other at- 
tachments may be bolted direct to 
flange on outer end of spindle; speeds 
range up to 600 rpm. on spindle anid 
100 in. per min. on feed for head, sadile 
and table; heavy multiple thread worm 
vear on spindle drive eliminates noise 
and chatter.—aAv1ATiON, October, 1942. 











Vertical Miller 


A new vertical milling machine desig- 
nated No. 1-14V, designed especially 
for vertical milling operations on small 
parts, is being introduced by Kent- 
Owens, Toledo, Ohio. The machine has 
an adjustable hydraulic speed cable 
with full automatic eyele, and table 
movements are effected by a control 


170 
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Horizontal Boring Mill 

Centralized control, which motivates 
an infinite number of speeds and feeds 
without stopping to shift gears, has 


















23 
Welder Remote Control 


A new remote control unit for are 
welding units, now standard on its own 
equipment, is being offered by Hobart 
Brothers Co., Troy, Ohio. The new unit 
is protected from accidental breakave 
by a metal pullout handle set over the 
control dial and by eushion springs on 
the back of the porcelain rheostat. It 
puts 100 steps of fine volt-amperage 
adjustment within reach of the oper- 
ator’s hand and can be set up by using 
an ordinary lamp cord extension to 
connect it with the machine. The new 
control is said to speed production even 
in plants where machines are close to 
the work, especially in elimination of 
weld craters.—AVIATION, October, 1142. 
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Wittek Type FBA Aviation Hose Clamps are 
made of quality materials and designed 
to meet existing active Army and Navy 
specfications. Known as the standard of the 
industry for dependable hose connections 


since the beginning of modern aviation, 


Wittek Aviation Hose Clamps are being 
used today by the outstanding manu- 


facturers of Army and Navy aircraft. 


Vi ITTEK manufacturing co. yw! 4305-15 WEST 24th PLACE * CHICAGO ILLINOIS 
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... use CHALLENGE 
Semi-Steel LAYOUT 
SURFACE PLATES 


@ Highly recommended for use where a 
true, rigid, smooth surface is required for 
Planer 

Sold 


with or without reinforced, all-steel frame 


layout, inspection, or assembly. 
finish—dependable and accurate. 


—arc-welded to give it the strength and 
solidity of one-piece construction. Frame 
is provided with lock leveling screws 
which enable user to level the plate 
quickly and lock it securely. Plates are 
made in 8 standard sizes, all six inches 
thick. Write for full details. 


x kK 


...and CHALLENGE 
LAPPING PLATES 





Specifically designed to assure a perfect 


fit when lapping metal-to-metal joints on 
which no sealer is used. Made of semi- 
steel, specially heat-treated and carefully 


machined. Grooves are }4s-inch, '%-inch | 


apart, running full length and width of 
the surface. Plates are available with or 


without all-steel, arc-welded stand. 





LATEST CATALOG 


illustrates and describes 
complete line of Challenge 
Precision Equipment. Send 
for it today! 419 


rian | 






THE CHALLENGE MACHINERY CO. 


GRAND HAVEN, MICHIGAN 
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Wheel Balancer 


Both statie and dvnamic balancing of 
aireraft tires, tubes and wheels are said 
to be possible through use of the 
Manbee Aero-Wheel Balancer, intro- 
duced by the Manbee Equipment Co., 
Inc., 406 South Kolmar Ave., 


fll. The 








new 


Chicago, 


balancer is a duplex unit, 





with two wheel mounting 


equipped 
heads and statie rods, the 


smaller head 
assembly for balancing tires up to and 
ineluding 
larger head for tires up to 65-in. diam 


26-in. diameter, and _ the 


eter. The control board indicating lights 


show the exact point where tire or tube 


is out ot balance and the hydraulic 


pressure gage indicates the exact 


amount ot weight required to bring the 


unit into balance. The pressure vage 
ean be read in 47-OZ. denominations. The 
unit is powered with variable speed 


drive the wheel assembly 
from +40 to 120 
mph. Statice and dynamic balance can 
be taken in from 3 to 12 min., aceord- 
ing to the manutacturer, 


motors whiel 


at any speed desired 


making it pos- 
sible to eheek nore than +{) 


8-hr. day.— AVIATION, Octobe 


units per 

1942. 
25 

Angle Speed Nuts 


Designed for fastening jJunetion box 





covers, switch box ecovers, and other 
|angular attachments or right angle 
blind attachments are the new angle 


59080 


Anchor Speed Nuts No. manu 





SHOP EQUIPMENT & 


and disconnecting a 





factured by Tinnerman Products, Inc,, 
200 Fulton Road, Cleveland, Ohio. The 
fastening self-retaining 
ik 3 Speed nut snapped over the short 
lee of the right angle braeket and is in- 
terchanveable with other angle Anehor 
It is available in 86-deg,, 
90-dee. and 94-deg. angles tor 6/32 and 


consists ot a 


iOcK NUTS. 


8/32 machine serews, and 4Z, 6Z and 
8Z, sneet metal sere ws.—AVIATION 


; 


October. 19242. 


26 
Tail Light Flasher 


Introduction of a tail 





light flasher 
to meet CAA regulations soon to 
go into effect, is announced by Bendix 


unit, 


Aviation, Ltd., North Hollywood, Calif. 
It will he 


Model 


known as Bendix Flasher, 
39990. It produces 40 alternating 





white and red flashes per minute and 

equipped with a safety device which 
sutomatically lights the white light con- 
should any mechanical or elee- 
failure oecur. Accuracy of flash- 


nuously 
trical 
ng is obtained by the use of a con 
compound-wound, vall 
which is 
reduction gear 
Use of tungsten points in the sw teh 


stant-speed, 

Dearing motor mounted di 
rectly to the hous ng. 
which are conservatively rated to !an- 
dle six amperes assure long life. All cir- 
n the flasher are filtered against 
Measuring 43x: jxb 


radi nterterenee. 3 
weighing 2.1 Ib. the 


in. overall and 
flasher is housed in a dust and mois7ure 
proot case and can be remoyed for in- 
by loosening tw6 wing bolts 
single AN ype 
eal be 


spection 


watts and 
12 or 24 


AVIATION, October, 1942. 


plug. It draws six 


supplied for either volt sys 


tenis. 


AVIATION, October, | 942 
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Aligning Shaft Coupling 


\ new coupling for driving and 
driven shafts which permits misalign- 
ment up to 3 deg. on each shaft has 
been developed by Barcus Engineering 


Co., 3931 Falls Rd., Baltimore, Md. 





The unit comprises a cylindrical hous- 


ing shell eut with internal gears having 
stub teeth with 20-deg. pressure angle. 
The shafts are connected to hubs of 
generated gears, each cut on a true cen- 
tral segment of a sphere, the surface of 
teeth being of constant width through- 
out their length. The teeth of each 
spherical gear meshing in the stub teeth 


of the housing produce a smooth ball 
action, eontributing to reduction of 
friction’ and pressure on shaft bear- 


ings if the shafts are out of alignment. 
The specially designed spherical gear 
is in full mesh on piteh line with in- 
ternal gear at all times and with maxi- 
reduction of backlash. An _ out- 
aircraft application is re- 
ported to be in connecting gearbox to 
pump or generator, in which case one- 
half coupling is placed at each end of 
the shaft. AVIATION, October, 1942. 


mun 
standing 





28 
Weather Seal 


A new all-weather, all purpose door 
tube of 
high grade sponge rubber into which is 
molded a tightly woven fabric contain- 
ing spring wire with a special extruded 
rubber jacket is 
Bridgeport Fabrics, 


seal consisting of a seamless 


being 
Inc., 


produced by 
Bridgeport, 





Conn It is said to conform readily to 
intricate shapes with the wire spring 
making a tight fit. Right angle bends 
can be made through a simple incision 
in the fabrie. Sizes range from { in. 
diameter for the cireular seal with 4 in. 


. diameter, also with } in. 


October, 1942. 


flange to 4 in 


2 
H 


lange.— AVIATION, 
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WHEN SHORTAGES BRING YOU 


TO A DEAD END... 








Let New Celotex Building Products Help 
You Find a Practical Way Around! 


fb VICTORY program must not be walls—partitions—shock-absorbing 


halted. Countless military and in- 
dustrial construction projects are being 
rushed to completion. But, just at the 
crucial moment, delay is often threat- 
ened by a shortage of some critical ma- 
terial. An A-l-a Priority doesn’t do any 
good if there is none of that material 
to be had! 

If your project has a high priority 
rating, there is often a practical way 
around such “dead ends”—by using Cel- 
otex Building Products, many of which 
have been specially developed to replace 
critical materials. Insulating exterior 






BUILDI 


floors—built-up roofs and roof insula- 
tion —sound-conditioning for office and 
factory—these are a few of the needs 

*Celotex Products can help you meet 
immediately ! 

Countless vital victory projects are 
moving ahead, around the “dead end,” 
because of the availability of depend- 
able products provided by many Celotex 
plants working at full capacity. Write 
for your copy of our new Industrial 
Catalog No. 9—and see how many of 
your urgent demands are met by Cel- 
otex Products! 


The word Celotexr is a brand name identifying a group of products marketed by The Celotex Corporation. 


CELOTEX 





CORPORATION . 


CHICAGO 
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ELECTRUNITE TUBING 
is Proved by the Most Modern 


Method of Testing 





Regardless of the reliability of the process employed 
and the skill of those who operate the manufacturing 
equipment, defects—although invisible to the eye and 


imperceptible under ordinary testing methods — may at 
some time be found in all types of aircraft tubing. 


To detect these injurious defects, Steel and Tubes engi- 
neers, culminatiag 13 years of research, have developed 
FARROTEST—the most modern method of non-destruc- 
tive, electric testing—a method capable of pointing out 
minute imperfections undetectable by other methods. 


Today, every length of Republic ELECTRUNITE 
Aircraft Tubing must pass this test and thus prove its 
complete soundness before shipment. 


In addition, ELECTRUNITE Aircraft Tubing provides 
other advantages. It is consistently uniform in diameter, 
wall thickness, concentricity, strength, weight, ductility, 
hardness, weldability and scale-free surface. It meets 
specification standards of the U. S. Army Air Corps; 
Bureau of Aeronautics, U. S. Navy; and the Civil Aero- 
nautics Administration. 


ELECTRUNITE Aircraft Tubing is made of S.A.E. 
X-4130 steel in sizes from %” O.D. to 1%” O.D.—.028” 
to .065” wall; of S.A.E. 1025 steel in sizes from %” 
O.D. to 5” O.D.—.028” to .148” wall; and of Enduro* 
Stainless Steel in standard analyses in sizes from %” 
O.D. to 3” O.D.—.028” to .120” wall. 


Write for further information. 


STEEL AND TUBES DIVISION 
REPUBLIC STEEL CORPORATION 
CLEVELAND . OHIO 


Berger Manufacturing Division ° Niles Steel Products Division 
— Drawn Steel Division ¢ Culvert Division * Truscon Steel Company 
. Export Department: Chrysler Building, New York, New York . 


Republic— 





Offieial Photograph, U. S. Army Atr Corps 


ELECTRUNITE 


Reg. U.S. Pat. Oft. 


ELECTRIC RESISTANCE WELDED TUBING 


Also Boiler Tubes - + - Condenser and Heat Exchanger Tubes 
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Carbon dioxide... 


POWERHOUSE of energy! 


VER see carbon dioxide gas in its 

working clothes? 

You’ve seen it in other ways. Carbon 
dioxide is the bubbles in champagne; it 
is the fluffiness in biscuits; it’s the 
“head” on a glass of beer. Yet we know 
carbon dioxide as one of the deadliest 
of fire-killers. We use it that way in 
Kidde Extinguishers. 

There’s another thing about carbon 
dioxide . . . it is the most compressible 
of the industrially available gases. 
Under 850 Ibs. pressure at 70° F. car- 
bon dioxide is a liquid. When released, 
it becomes a gas, expands 450 times its 
former stored volume! 

Harness this terrific expansion and 
you have a source of quickly available 
Power, produced by the turn of a valve. 
There are 30,000 foot pounds of energy 


AVIATION, October, 1942 


‘in a single pound of carbon dioxide. 


Compressed nitrogen, for example, de- 
livers only one-third as much energy. 

Engineers of Walter Kidde & Com- 
pany have designed valves which re- 
lease this energy in an instantaneous 
burst, or which apply the power over 
a prolonged period, a bit at a time. We 
can supply “peanut-size” cartridges or 
big 1C0-lb.-capacity cylinders to hold 
the carbon dioxide charge. 


If you have a problem involving 
power actuation, consider carbon diox- 
ide. Its high factor of available energy 
gives this gas a tremendous significance 
to the aeronautical engineer. The Re- 
search and Development Department 
of Walter Kidde & Company has 
evolved interesting applications of 
power actuation using carbon dioxide 
under high pressure. Please consult us, 
if we can assist you. 


Kidde 


Walter Kidde & Company, Inc. 


1622 WEST S$T., 


BLOOMFIELD, 


NEW JERSEY 
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Cowl Fasteners for Plywood 


United-Carr Fastener Corp., 31 Ames 
St., Cambridge, Mass., has just devel- 
oped a line of its Air-Loe cowling 
fasteners suitable for use with ply- 
wood. But one hole in the plywood is 
required for the stud, and adequate 
pressure on attaching tools is said to 


set the washer nearly flush with the 
outer surface ot work. The spring lock 
mounting requires the same center hole 
as the stud, but two holes for the eye- 
lets or rivets. Eyelet flanges or wash- 
ers can be pressed into the wood to se- 
eure flush mounting on that side. The 
fasteners can be mounted by means of 
a pronged steel washer which increases 
the bearing strength of plywood, as well 
as facilitating installation.—Aviation, 
October, 1942. 
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Inspection Lenses 


Four new models of ‘‘Super Sight’’ 
inspection lenses which are also adapt- 
able to small parts assembly and pre- 


cision machining have been introduced 
by the Boyer-Campbell Co., 6540 An- 
toine St., Detroit, Mich. The 95ZC 
model has two magnifying lenses—the 
top 5 in. and the lower 4 in. in diameter 
—lighted separately. The lower lens is 
adjustable or either lens can be used 
alone as For beneh work 
and.small parts assembly the 44ZC has 
a 4 in. magnifying lens and the 89ZC 
has a 5 in. lens. Both are attached to a 


necessary. 


swinging bracket to enable use over a 
wide bench area. For precision machin- 
ing the 89U type, which has a 5 in. 
magnifying lens, is fitted with safety 
lens to the magnifying 
This type is also equipped with univer- 
sal brackets.—AVIATION, October, 1942. 


protect lens. 
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Plastic Cleaner 


The Commercial 
Charlestown, Mass., has 
veloped a new process for cleaning and 


Chemical Co., 
recently de- 


general protective maintenance of all 
tvpes of transparent plastics. This new 
product is being sold under the trade 
name ot Plasticlear which is made up 
ot a Plasticlear Cleaner and a Plasti- 
super-hard Wax. To use the 
cleaner, product is applied with a cloth, 
allowed to dry and simply wiped off. 
The wax sealer is applied with a wet 
eloth, and immediately rubbed with a 
dry cloth without allowing the wet wax 
to dry before the application of the 
dry cloth. The new principle of this 
cleaner is that it has been compounded 


clear 


as a partial dirt absorbent which per- 
mits dirt and grit to be safely removed 
without seratching the plastie while 
being wiped off. Superhard wax is 
likewise a new departure. The product 
is polarized to penetrate any micro- 
scopic pores in the plastic surface and 
set up a superhard, thin glaze or film 
of such hardness and high melting 


point that there is no tackiness even 
when waxed plastic is left exposed to 
the direct ravs of the sun.—AVIATION 
October, 1942. 
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Ferrule Resistors 


A new ferrule resistor designed for 
easy interchangeability without the use 
of tools has been announeed by the 
Ohmite Mfg. Co., 4835 Flournoy St, 
Dept. 7H, Chicago, Ill. Ferrules are cup, 
sleeve or cartridge type, the wire ter- 
minated on metal bands or ferrules 
which permit mounting in fuse clips. 
Special available 
which, with special coating, will with- 


ceramieé cores are 


stand the temperature shock test of re 
peated immersions alternately from ice 
water to hot water. Proteetive coatings 
which pass salt water immersion tests 
are also available.—AviaTION, October, 
1942. 
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Aviation Universal Joint 


greater ma- 
neuverability with rigid, tight, yet sen 
sitive and quick, easy action demanded 
for aircraft operations, the new Dix 
aviation type universal joints mani 
factured by the Dix Manufacturing Co, 
603 E. 55th St., Los Angeles, Calif, 
are said to operate at a greater angle 
than other similar joints. The line of 
joints of special high quality alloy steel 
are treated and precision-maehined t@ 
Air Forees, Army and Navy specifier 
tions. Hub joints are pin-riveted fot 
aircraft requirements and sizes range 
from 3 to + in. hub diameter ready for 
installation, special types andg§ 
sizes can be designed to meet any de 
sired requirements.—AVIATION, Octobehy 
1942. 
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BN Flexible Shielded Conduit is in active service today on world- 


wide battle fronts. Developed and perfected by Breeze, this conduit 


not only shields aircraft radio and ignition systems, but also affords flexible 
protection to electrical wiring. Breeze is now producing this, as well as 
many other items of war equipment, in ever-increasing quantities for the 


fighting forces of the United Nations. 
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34 
Small Aircraft Motor 


A new small fractional-horsepower 
frame motor designed for aircraft 
control and protective devices, has been 
added to the line of the General Elec- 
tric Co., Schenectady, N. Y. Designated 





lig ie 


ab 


the BA-10, the motor weighs but 8 oz., 
is 3% in. long by 1% in. in diameter 
and includes a gear reduction to a 
speed of approximately 125 rpm.— 
AVIATION, October, 1942. 
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Plug Valves 


Homestead Valve Manufacturing Co., 
Coraopolis, Pa., announces a new line 
of ‘‘Lever-Seald’’ Plug Valves for 150 
lb. working pressure. Face to face di- 
mensions of each valve in the new line 
are the same as those of the correspond- 
ing size of wedge-gate valve. Thus they 
are instantly interchangeable with 
wedge-gate valves, without necessitat- 
ing piping changes. The company’s 
“quarter-turn” operation and a power- 
ful leverage to provide positive open- 
ing or shut-off under all conditions are 
features of the new line. Sizes range 
from 14 to 10 in. in either semi-steel or 
steel— Avi1aTION, October, 1942. 
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Vibration Tester 


A new power ‘‘tuning fork’’ vibra- 
tion testing machine developed espe- 
cially for testing lightweight equip- 
ment, such as relays, has been devel- 
oped by the Kurman Electric Co., Inc., 
241 Lafayette St., New York, N. Y. 
Utilization of the tuning fork principle 
is said to limit the vibration to the 
machine itself to such an extent that 
vibrations are not transmitted to the 
table or floor, making it possible to op- 
erate two or three such machines in the 
ame room at one time. An unusual 


ivration tests in any plane and in- 
antly change the angle while the test 

under observation, as well as to con- 
uet simultaneous tests under different 
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AVIATION, October, 1942 






ature rests in the ability to conduct: 


conditions. Amplitude and frequency 
are variable in tests. The machine re- 
quires 75 watts for maximum test con- 
ditions.—AVIATION, October, 1942. 
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Adjustable Floodlights 


Commercial Metal Products Co., 2255 
W. St. Paul Ave., Chicago, Ill., an- 
nounce three sizes of Compeo Flood- 
lights for three-way adjustable light- 
ing. Ready for installation, the new 
lights are provided with heat resisting 
lenses insulated to prevent smoke, dust 
or rain from penetrating. Made of one- 
piece formed steel, the lights have a 
baked-on “plastic enamel” surface 
both inside and out.—AviaTIONn, October, 
1942. 














38 
Angle Drill 


Designed to get into places that can- 
not be reached by conventional tools is 
a new Aerocraft Junior Angle Drill 





just announeed by Aircraft Tools, Inc., 
of Los Angeles, Calif. Available only in 
a 90-deg. model, the ‘‘Junior’’ is 53-in. 





long. Its nose spindle has 10-32 thread. 
It will operate at high speed and is said 
to remain cool even after prolonged 
use.—AVIATION, October, 1942. 
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Portable Bending Machines 


A new portable hydraulic bending 
machine has been developed by Tal’s 
Prestal Bender, Inc., Milwaukee, Wis. 
It is said to be capable of bending 
without heating or filling all iron and 
steel pipe, as well as solid bars of 
mild steel, from } to 2 in. diameter in 
three minutes or less. Total weight in- 
cluding seven different sized formers, 
ranging from #- to 2-in. sizes, exten- 
sion piston and flatter, is 158 lb. All 
parts are completely housed in a per- 
manent wooden box measuring 10x12x29 
in.—AVIATION, October, 1942. 
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Arc Welding Electrode 


A new are welding electrode designed 
to add more speed to are welding is an- 
nounced by Lincoln Electric Co., Cleve- 
land, Ohio. Designated the Fleetweld 
Il, it has been created to use with the 
‘*Fleet-fillet’’ welding technique. It is 
of shielded are type and heavily coated 
to exclude oxides and nitrides from the 
weld, and is said to be a fast flowing 
electrode which gives a deeper pene- 
tration of metal into the root of the 
joint.—AvIATION, October, 1942. 



































You can trim wing sections, | 
windshield frames—any stamping 


any, lige —any shape 
on a QUICKWORK-WHITING Rotary Shear 


Save valuable press time—save time of tooling trimming dies. This Quickwork- ; 
Whiting Rotary Shear finish trims any deep-drawn or irregular shaped stamping of 
any size. Operating speeds up to 33 feet per minute are easily maintained. The 
shear has two speeds and foot control leaves hands free to guide work. 

Quickwork-Whiting Rotary Shears are also used for straight or irregular cutting, 
beveling, joggling, and other operations. They are used for job shop work or line 
production. 

Save time with a Quickwork Rotary Shear. Write for information. 


Quickwork-Whiting Division, Whiting Corp., 15623 Lathrop Ave., Harvey, IIl. 
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STAMPING TRIMMERS ‘\ \ 
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For trimming stampings POWER HAMMERS 
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Polishing Brush 


A polishing brush using tampico fibre 
of thistle plant and designed to in- 
erease safety of military aircraft by 
eliminating peculiar “stress concentra- 
tion points” has been developed by the 
Osborn Manufacturing Co., 5401 Ham- 
ilton Ave., Cleveland, Ohio. “A con- 





necting rod that would have required 
a day to polish by ordinary means a 
year ago can today be polished in half 
an hour with the assistance of a tamp- 
ico brush,” the company states.—Avia- 
TION, October, 1942. 
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Torque Wrench 


Apco Mossberg Co., 122 Horton St., 
Attleboro, Mass., has developed a new 
torque wrench in four dial sizes: a 
unit measuring 0-150 in.-lb. of tension 
on an outside scale, first revolution—up 
to 250 in.-lb. on an inside seale, second 
revolution; calibration range 0-600 in.- 
lb.; a range of 0-1,200 in.-lb.; and range 
of 0-2,400 in.-lb. With the four sizes of 
dials and calibration range of each lim- 
ited, dial graduations are larger and 
inore widely spaced to make readings 
quicker and more accurate. Mounting 
of the dial has been improved over 
other models, it is said, being set inside 
an extension of the handle where it is 
more rigid and better protected from 
shocks. Operating accuracy of 98 per- 
cent is guaranteed.—AviATION, October, 
1942, 
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Angle Package 


\ new “angle machining package” 
designed to reduce set-up time for pro- 
duction of compound angles is an- 
nounced by the F & H Mfg. Co., 6024 
Eliery St., Detroit, Mich. It consists 
of three parts: the F & H Universal 
vise with improved locking control, a 
grinding wheel angle dressing attach- 


AVIATION, October, 1942 





ment and a swivel clamp for holding 
odd shaped work pieces. The vice is 
precision built, all-steel with hardened 
and ground jaws and measures 4% in. 
in height while permitting jaws to open 
to standard width of 244 in. The grind- 
ing wheel dressing attachment is said 
to eliminate the need for a separate 
angle wheel dresser.— AVIATION, October, 
1942. 





aq 


Speed Screw Jack 


Designed for heavy duty lifting, low- 
ering and skidding work is the new 
25-ton standard speed, bevel gear, ball 
bearing screw jack presented by Tem- 
pleton, Kenly and Co., Chicago, Ill. Toe 
lift is a minimum of 11 in. from base, 
but jacks can be made with toe in any 
position to suit user’s requirements. The 
No. 7300 model illustrated is guaran- 
teed to lift its full rated capacity of 25 
tons on cap and 12% tons on toe. It 
has a full 6 in. lift and weighs but 82 
lb. complete.—AviaTion, October, 1942. 
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Skin Holder 


A new safety skin holder for which 
several advantages are claimed is being 
produced by Prestole Devices, Toledo, 
Ohio, under the name Prestite. New de- 
sign is said to hold skins firmly together 
and at the same time completely fill up 
the rivet hole, thus insuring perfect 
alignment. Cold forged thrust pin and 
holding member with integral head is so 
assembled that it is said the unit will 
not fly apart to endanger workers. It is 
interehangeable with all popular fast- 
ener tools now in use. Currently made 
in the regular and many special sizes.— 
AVIATION, October, 1942. 
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Line Connections 


A new line of straight and 90 deg. 
angle swivels for use in making oil, 
grease, air and other line connections 
between stationary and revolving, oscil- 
lating or other moving surfaces, has 
been introduced by the Trabon Engi- 





neering Corp., Cleveland, Ohio. Two 
types of construction are offered; the 
standard ball bearing swivels which 
are available in 4, 4, 3, 4, } and 1 in. 
pipe sizes, and the light duty swivels 
without ball bearings which are in- 
tended for use only in lighter work 
when space limitations do not permit 
use of the standard ball bearings. Light 
duty swivels are offered in 4 and + in. 
pipe sizes. Both standard and light duty 
swivels are furnished with right hand 
threads in both head and stem, but left 
hand threads can be furnished on spe- 
cial order.—AviaTION, October, 1942. 
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Ignition Booster Coils 


Two newly designed ignition booster 
coils for aircraft engines have been 
introduced by General Electric Co., 
Schenectady, N. Y. One coil is for use 
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CRESCENT 


is an important 


source of supply 
for 


AVIATION 
CABLE 











Crescent manufactures a 

complete line of electric wire 

and cable for every aircraft 
need—starter cable, high-tension 
cable, primary cable—original or re- 
placement. Crescent also manufac- 
tures welding cable. 


And every Crescent Aviation Cable 
is a quality cable—made of prime ma- 
terials, processed under the Dostam 
Method of manufacture for high effi- 
ciency, long life, dependability and 

‘ uniformity. 
We will promptly answer your 


inquiries concerning wire or cable for 
any type of service. 


THE CRESCENT COMPANY 
Pawtucket « Rhode Island 


Largest independent maker of replacement 
wiring for the automotive industry 





Lighting Cable 


Two-Conductor Cable 









Ignition Cable 





Starter Cable 






Available in both shielded and 
unshielded constructions. 

















on 12-v. circuits, the other on 24-v.; 
both are designed to comply with Air 
Forces specifications. Housing of the 
booster coil is constructed of a specially 
designed material said to provide extra 
insulating strength and high resistance 
to are-over. The coil is reported to op- 
erate successfully over a wide range 
of temperatures—from minus 70 deg. F. 
to plus 200 deg. F.— Aviation, October, 
1942. 
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“Packaged” Steam 


A new “recirculated” type steam gen- 
erating unit has been developed by 
Vapor Car Heating Co., Inc., 80 E. 
Jackson Blvd., Chicago, IIl., which pro- 
duces steam from a cold start to pres- 
sures up to 300 lb. in less than two 


Ges 


minutes. Available in standard “pack- 
ages” of 500, 1,000, 1,500, 2,000, and 
3,000 lb. evaporation per hour, the new 
unit is said to require no boiler room 
or high draft stack, and can be made 
completely or semi-automatic according 
to specified requirements. A single mo- 
tor drives all accessory units with wa- 
ter blower and fuel feed controlled by 
steam demand. Interlocked automatic 
regulation assures safety, the company 
reports.—AVIATION, October, 1942. 
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New Alloy Sprayer 


A low-cost, self-contained, portable 
metal atomizer capable of spraying any 
neutral alloy which has a melting tem- 
perature up to 600 deg. F. for protec- 
tive coating, reproducing likenesses, 
ete., has been developed by Alloy- 
Sprayer Co., 2040 Book Building, De- 
troit, Mich., for use in making tem- 
plates, spotting or checking dies, and 
reproducing molds. The new sprayer 
requires only a connection with electric 








power and factory air pressure lines 
for operation, and it is said no special 
training is required on the part of the 
operator.—AviaTIONn, October, 1942. 


Visual Checking Gage 


A new thread roll snap gage designed 
for production inspection has been de- 
veloped by Vard, Inc., Pasadena, Calif. 
Fitted with eccentric pins for adjust- 
ment to precision size, to compensate 
for wear and allow variable tolerances, 
this inspection tool is made from spe- 
cial tool steels. The new model has a 
strengthened frame and convenient 
machine pads for bench set-ups. It is 
available to holders of high preference 
ratings in a full range of sizes and tol- 
erances from 0 to several thousandths. 
—AvIATION, October, 1942. 
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Air Line Filter 


Two and three-outlet CCA filters for 
cleaning compressed air lines for serv- 
ing two or three air tools operating from 
one point, are announced by Filters, 
Inc., 372242 San Fernando Rd., Glen- 
dale, Calif., and the Burklyn Corp., 
3429 Glendale Ave., Los Angeles, col- 
laborators in the development of the 








_ 


new units. Hansen couplers, with 
which they are equipped, are distributed 
by the latter firm. Centrifugal action 
of the air within the filter removes 94 
percent of the dirt and moisture and 
the balance is filtered out by a special 
wool-felt glove. For cleaning the new 
two- and three-outlet models, the water 
and dirt are blown out of the drain 
valve at the bottom of the bow! and the 
filter may be completely dismantled 
without disconnection from the air line. 
— AVIATION, October, 1942. 
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ines 
cial 
the 


yned 

de- 
alif. 
just- 
sate 
1ces, 
spe- 
is a 
jient 
t is 
ence 
tol- 
lths. 


with 


uted 
tion 
s 90 
and 
ecial 
new 
rater 
rain 
| the 
itled 
line. 





es A Weal Sepia sey Tene 


ounce 





Hand Marker 


A new hand marker for branding 
packing and plastic materials, packing 
cases, wet belts, tires and other mate- 





rial, has been developed by the Acro- 
mark Corp., 9-13 Morrell St., Elizabeth, 
N. J. The tool incorporates an ample 
size heat unit protected by a metal 
guard. The heating element extends into 
the die holder to throw the most heat 
to the marking head for good branding 
results. Type and dies are made of 
brass or bronze alloy for some branding 
purposes and for others, steel is used. 
Special branding heads can be made 
for design or name branding only. The 
unit is made in several sizes to suit 
various marking requirements and a 
smaller model ean be used for brand- 
ing crystal holders and other parts used 
by Signal Corps and Communication 
Systems.—AviaTiIon, October, 1942. 








53 
Plastic Line Support Blocks 


Introductien of a ‘‘ Victory Series’’ 
of plastic supports using only one- 
eighth of the critieal synthetic rubber 
material necessary for previous stand- 
ard Adel 800-A line supports is an- 
nounced by Adel Precision Products 
Corp., 530 W. 6th St., Burbank, Calif. 
Through new processing and tooling 
techniques it will be possible to make 
the new supperts in the 2,000 types and 
sizes currently available from the 
standard ‘‘ Adelite’’ material, the com- 
pany reports. In addition, sufficient 
equipment will be available for com- 
pletely new designs. Strict interchange- 
ability has been maintained with previ- 
ous support se that aircraft detail and 
assembly installation drawings will 
therefore require no changes.—Avia- 
TION, October, 1942. 
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CASTERS & WHEELS 


For light, medium or heavy duty ser- 
vice Darnell Casters and Wheels are 


dependable — saving floors, equip- 
ment, money, time and femper. 


FREE Manual ror THe Asking 
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Small Pneumatic Drill 


Addition of new % in. capacity air 
drills, straight and*right angle, to the 
line of rotary pneumatic tools, is re- 
ported by the Aro Equipment Corp., 
Bryan, Ohio. The new drills, available 





at prices only slightly higher than the 
company’s } in. drills, are reported 
suitable for a wide range of jobs in 
aircraft plants—AviaTIon, October, 
1942. 


Adjustable Service Light 


A new portable fluorescent service 
light, adjustable from 30 in. to 7 ft. in 
height, and designed to project light 
into many inaccessible places, at any 
angle of 180-deg. arc, has been devel- 
oped by the Lumidor Manufacturing 
Co., Los Angeles, Calif. It has been 
used indoors to project light under 









wings and fuselages of airplanes in an 
area normally in shadow from over- 
head lighting. When used outdoors the 
light is easily portable by tipping and 
rolling on casters. It is mounted on a 
cast iron base, and other features in- 
clude power factor correction for the 
two 48-in. 40-w.. fluorescent lamps, a 
high-backed enamel reflector, and, if 
desired, a screen to protect the lens at 
extra cost.—AVvIATION, October, 1942. 
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Hand Pump 


Less weight and reduced machining 
are claimed for the pressure molding 
process by which the Harvill Aircraft 
Die Casting Corp., 6251 West Century 
Blvd., Los Angeles, Calif., produce the 
pump body and fulcrum of hydraulic 
system hand pumps now being manu- 
factured by the company’s new hy- 
draulic division. Known as model‘ 66- 
2000 series, the pumps conform to SAE 
aeronautical standards and are inter- 
changeable with other pumps built to 
the same standards. Three models are 
in current production, all with 14 in. 
cubic displacement. Including the han- 





dle and fulcrum assembly, there are 
only 13 different parts in the Harvill 
pump. They have passed cold and life 
tests and are approved for certain 
Army Air Forces and United States 
Navy aircraft.—AvraTion, October, 1942. 
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Cooling Tower 


A new atmospheric cooling unit ap- 
proximately 12 ft. square and 14 ft. 
high capable of cooling a diesel engine 
of approximately 2,000 hp.—both for 
water and lubricating oil cooling—has 
been developed by Young Radiator Co., 
Racine, Wis. Called the ‘‘Quad,’’ the 
unit is a four-sided assembly, the sides 
of which are comprised of heat transfer 
surfaces for oil, water, or gas cooling 
and for steam or vapor condensing, as 
required. It contains a high capacity 
specially designed induced draft fan 
mounted horizontally at the top of the 
tower, drawing air through the heat 
transfer elements and discharging it 
upward through an aerodynamically 
designed discharge stack. The com- 
ponent side members are individually 
assembled for ease of handling so that 





New Products _ 





the entire unit may be erected at point 
of operation.—AviaTION, -October, 1942. 
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Extension Ladder 


A steel tubular extension ladder has 
been developed by Vulcan Manufactur- 
ing Co., Inc., St. Paul, Minn., for use 
by maintenance engineers, service men 
and mechanics working with today’s 
large aircraft. Adjustable to any posi- 
tion or height to do the necessary work 
in construction or servicing of aircraft, 
the ladder is equipped with large ball- 
bearing swivel rollers to facilitate mov- 
ing. The casters are equipped with 4- 
in. composition wheels, _ ball-bearing 
swivels and side arm brakes. A com- 
plete set comprises two ladders and 
eatwalk with guard rail which can be 
mounted between them, but the ladders 
may be used separately.—AvIiaATION, 
October, 1942. 
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Plastic Pipe 


Dow Chemical Co., Detroit, Mich., 
announces a new resin plastic known as 
Saran, for making pipe in the same 
dimensions as steel pipe of 2 in. OD, or 





less. The pipe is said to be entirely un- 
affected by water, and only a few solv- 
ents exhibit any adverse effects. Heat 
resistance is said to be excellent up to 
175 deg. F., and the pipe ean be readily 
welded, heated and bent. It can be cut 
with a wood saw or hacksaw, and 
threaded with ordinary iron pipe dies. 
Fittings for the pipe, except standard 
flanges, are currently not available, 
but are expected to be in production 
shortly. Molds are now being con- 
structed to make additional flanges, 
with threaded ells, tees and couplings 
to be available in the near future.— 
AVIATION, October, 1942. 
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sure to segregate your alloy scrap 


Careful segregation and identification of alloy iron 
and steel scrap should be standard procedure in 
every plant collection program. 


1. It helps conserve essential, scarce alloying 
elements. 


2. It helps eliminate wasted time, material and 
effort in the steel mills. 


Alloying elements such as cobalt, molybdenum, 
nickel and tungsten are readily recoverable from 
scrap. If their presence in a lot is known, the scrap 
can be used in making up a charge of alloy steel of 


the same or similar analysis. The amount of alloying 
elements that must be taken from stock is reduced. 

But, if, through lack of segregation, alloy scrap gets 
into a charge where no alloys are wanted, such as a 
plain carbon steel, the alloying elements are utterly 
wasted. It is also possible that the heat itself will be 
lost because of failure to meet specifications. 

The difficulties of scrap segregation increase with 
every handling. The source is the best point for segre- 
gation. Comparatively little time and trouble taken 
there will save a great deal of trouble and wasted time 
at the mill. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED 


FERROMOLYBDENUM ¢ “CALCIUM MOLYBDATE” 
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16 Types - 33 Sizes 


IFFERENT types and different sizes of screws . . . different 


applications for those screws . . . require different types 
and sizes of screw drivers. 

That's why you will find 16 types made in 33 sizes in the 
Bonney Line. Every one is made to fit standard size screw 
slots . . . to give the utmost efficiency on screw turning jobs. 

Blades are solid, forged and in one piece . . . formed 
with an upset shoulder against which the handles are forced 
(except in a few types). All blades are heat-treated their 
entire length, ground and polished. Tips are accurately 
taper-ground to insure a non-slip fit in screw slots. All 
blades are firmly anchored in the handles to prevent turning 
or loosening. 

You'll find exactly the type and size screw driver in the 
Bonney Line to fit your need for hand screw drivers. Catalog 
gladly sent on request showing full line and complete 
specifications. 


BONNEY FORGE & TOOL WORKS, a.tentown, Pa. 


Stocked by Leading Jobbers Everywhere 
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Electric Starters 


Champion Aviation Products Co., 
Los Angeles, Calif., has introduced a 
new line of direct cranking electric 
starters of low weight and width, and 





improved safety clutch. Models for 
smaller planes weigh 18 lb., while those 
for 400-hp. engines weigh but 20 lb. 
The highest power for its size of any 
equipment of this type is claimed for 
the new series.—AVIATION. October, 
1942. 
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Inspection Instrument 


A visual indicator comparator gage, 
called the ‘“Micro-Chek,”’ designed 
especially to facilitate inspection of 
close toleranee parts, permitting rapid 
and economieal checks with advantages 
over the conventional gaging methods is 
now being manufactured by Trico Prod- 
ucts Corp., Buffalo, N. Y. Adjustable 
for use on shap gaging operations, or 
with built-in button retractors. Al- 
though light in weight, the instrument 
is said to be very rugged and is not af- 
fected by oil. Tolerance limits are set 
for master parts, with the gaging indi- 
cator moving between adjustable points. 
-—AVIATION, October, 1942. 
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Restrictor Valves 


Restrictor valves, quickly adjustable 
‘or retarding the rate of flow of liquid 
n one or botaé directions, are announced 
y Bendix Aviation, Ltd., North Holly- 
wood, Calif. They incorporate needle- 
type valves. whieh. provide.annular flow 
passage at the point of restriction, thus 
reducing possibility of stoppage by for- 
eign matter—AVvIATION, October, 1942. 
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Blitzkrieg!” 


To terrorize Tokio, bomb Berlin, thousands of planes 

are marching off America’s production lines. We're 

proud of our part in su»plying essential annealing and 

carburizing equipment to back the Aircraft Industry in 
helping put the “Blitz on the fritz!” 


NSX 





Alloy Exhaust Manifold built for a large motor truck manufacturer. 
This manifold takes exhaust gases from motor blocks. A duplicate for 
second floor was built at the same time. 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


a BRANCH OFFICES: 
DETROIT: 337 Curtis Building @ TOLEDO: 1914 \ 
CHICAGO: 205 Engineers Building © NEW YORK: 254 Wes 


PRESSED STEEL COMPANY PRODUCTS: Carburizing 
Boxes, Thermocouple Protection Tubes, Seamless Steel Cylinder (¢ 


Neck Rings, Welded Alloy Tubing for High Temperature 
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Above — Assembly lines of 
all-metal AT-11 twin-engine 
Beechcraft bomber trainers 





Beechcraft’s Machine Shop 

Below — Assembly lines of 

plywood AT-10 twin-engine 
Beechcraft trainers 
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It obviously would be impossible for the ‘ittie 
machine shop shown here to feed the necessary parts 
to the many Beechcraft assembly lines, some of 


which are not shown here. 
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More than 2 years ago Beechcraft initiated an extensive subcontracting 
program which absorbed the impact of priorities on the normal business of 
scores of machine shops. Loyal, hardworking subcontractors now are devoting 
to Beechcraft’s business an aggregate floor area that exceeds the total pro- 
ductive area of the Beechcraft factory. This has made possible the release 
of new machine tools to others and has prevented the dislocation by war 
conditions of many well-managed enterprises. 

Beechcraft’s experience is that properly directed subcontracting is a flexible 


and efficient way to increase output. 


Beech A\ircrafi 


CORPORATION 


BEECHCRAFTS ARE DOING THEIR PART WICHITA, KANSAS, U.S.A 
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A 50-year old engine lathe*producing class 3 
threads in a heat-treated chrome moly forging 
at the rate of 20 pieces per hour. A series of 
three similarly equipped lathes are used to do 
all of the turning operations on these parts in 
large quantities. Dowel pins assure accurate 
alignment from one jig to the next. Chasing 
this thread formerly required 45 min. and pro- 
duced a high percentage of rejects. 


* SUCCESSFUL SUBCONTRACTING requires 
no old, established firm; neither does it require 
modern or elaborate equipment. 

This has been proved beyond doubt by 
Eugene K. Gray and John H. Stephens, who 
head Aircraft Products & Equipment Corpora- 
tion. Less than two years ago they got their 
first order, which totaled $125; today they 
are doing $250,000 worth of business a year, 
are about to open their second plant—to fabri- 
cate plastic-plywood parts and gliders—and 
have a research program fo insure their em- 
ployees’ jobs after the war. 

Their story, told by Mr. Gray, shows what 
can be done by two men just six years out of 
college and gives further evidence that Amer- 
ica’s aviation industry can't be beaten. 


MR. JOHN H. STEPHENS and the 
writer started operations in a Pennsyl- 
vania city in February of 1940. Mr. 
Stephens was born and reared in Texas 
and received his Bachelor of Science 
degree at the University of Texas in 
Mechanical Engineering and later his 
Master’s Degree in Aeronautical Science 
at the University of Michigan in June, 
1936. The writer was born and reared 
in Kansas, and received his Bachelor of 
Science degree in Aeronautical Engi- 
neering at the University of Michigan 
in June, 1936. 

It was at the University of Michigan 
that we met, struck up a friendship and 
discussed our ambitions to eventually 
have an organization of our own. The 
present organization, Aircraft Products 
& Equipment Corporation, was the direct 
outgrowth of these conversations held 
in 1936. 

As graduation time neared, we found 
ourselves without funds or a job. We 
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Inspection crib of the young but swiftly growing subcontracting 
firm. All parts receive 100 percent inspection before shipment. 
Shelf shown at left is for arranging work in rows for the inspec- 


tion operations. 


SUBCONTRACTING 
FROM SCRATCH 


Five thousand borrowed dollars plus courage and ingenuity founded 


a still-growing quarter million dollar organization. 


took advantage of Easter vacation to 
make a 2,000 mi. hitch-hiking trip 
through the edge of Canada, down the 
Eastern Seaboard and back to Ann 
Arbor in order to find ourselves a posi- 
tion to go to after graduation. Luck 
was with us, as we made the trip in 
nine days and each had the choice of 
three places to go. 

Immediately after graduation we both 
entered the employment of the Glenn L. 
Martin Company as junior draftsmen. 
After working there for a year, we felt 
that, in the interest of our future busi- 
ness to be, one of us should branch out 
and obtain experience in the commercial 
aircraft field, since our work at the 
Martin company was strictly military. 
As a result of this conference, the 
writer took a, job with the Caurtiss- 
Wright Corporation, returning at the 


By EUGENE K. GRAY 


end of a year to the Glenn L. Martin 
Company. 

At the outbreak of the war we decided 
that it was not wise to wait any longer 
before starting our business but to jump 
into the production battle for defense by 
opening a machine shop to make aircraft 
and munitions parts. 

Not the least of our troubles was the 
fact that we had no money. This, cou- 
pled with a profound ignorance of the 
business world, precipitated a hectic 
nine months of promotion. Not know- 
ing anyone who wished to part with his 
money on such a nebulous idea, we 
availed ourselves of the opportunity to 
advertise in the New York Times: 

(Turn to page 191) 








“a . = — — ee _ 
ORE Be EE Ee ee NTT ee ee ee 











POETS THE JOB DONE 


When You Turn to LYON 
for Fabricated Metal Parts 


@ Lyon organized to co-operate in Uncle Sam’s war 
effort—and began training its staff for effective teamwork 
on this highly specialized job—nearly two years ago. 


Today, the Lyon War Products Committee— backed 
by a nation-wide staff of specially trained field men— 
make every minute count when called upon to match 
our facilities against your needs. 


Back of this efficient planning team, is an equally 
well organized group of plant executives, design engi- 
neers and workmen. Our modern plants provide over 
half a million square feet of capacity. Completely 
equipped toolrooms assure prompt production and 
efficient maintenance of all necessary dies and jigs. 


So, if your War Contracts 
require fabrication of No.8 to This Brochure will enable any 


producer of War Materials tode- 
No. 30 gauge metal, turn to termine where Lyon {facilities 


Lyon for ACTION! Write for can help speed production. A 
brochure, “Craftsmen in War ©°PY /# yours for the asking. 
Production.” 


LYON METAL PRODUCTS, INCORPORATED 
General Offices: 
5810 Madison Avenue, Aurora, Illinois 
Sales and District Offices Manned by 
Experienced Engineers in Ali Principal Cities 





The Lyon War Products Committee— 
which meets daily—has more than a year's 
experience expediting War Contracts. 
Its record for getting results has won 

widespread press comments. 
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“Wanted: $100,000 to start a small 
aireraft parts business.” 

This advertisement brought sacks of 
mail to Baltimore from people appar- 
ently most anxious to spend $100,000 
on a small aireraft parts business. To 
take care of the replies, we opened 
offices on weekends in a New York 
hotel and interviewed these people by 
appointments. It was here that we re- 
ceived a complete and expensive educa- 
tion in the ways and habits of New 
York’s best confidence men. Some 
fabulous get-rich-quick schemes were 
proposed, and after three weeks of 
interviewing we had even less money 
than before but not one indication of 
any legitimate backers. 

However, we did finally contact one 
woman with $100,000, willing to make 
the investment on an apparently legiti 
mate basis. We thereupon laid the 
groundwork and purehased $75,000 
worth of machinery and equipment. 
Everything progressed rapidly and 
smoothly for the first three months. 
But then the manufacturers demanded 
that their requests for down payments 
on the machinery be met at once. It 
took but a short investigation to reveal 
that we had suddenly gotten into the 
position of having purchased $75,000 
worth of equipment without having a 
dollar to pay for it. We were fortunate 
in the next few weeks to transfer the 
orders for this machinery, partly to the 
Martin company, thereby absolving us 
of personal financial responsibility. 

By this time we had decided to scale 
our dreams down somewhat and to try 
for a much more modest sum with which 
to launch the business. Following some 
months of searching, we were able to 
raise a grand total of $5,000. After 
combing the East for machinery and a 
building we finally found a good com- 
promise between our desires and pocket 
book in the plant in which we are now 
operating. 

The machinery was approximately 
fifty years old and for the most part 
had not been operated for seven to 
eleven years. However, we believed it 
could serve as a nucleus around which 
to build. We came to Pennsylvania and 
opened our office with $3,000 (all that 
was left of the $5,000), a portable type- 
writer and letterhead stationery. With 
only these assets, we typed letters to 
the major aireraft companies soliciting 
subcontract work. In about a month our 
excitement knew no bounds when we 
received an order from the Bell Aircraft 
Company for 1,000 spacers, at a total 
price of $125. 

To execute this order, we searched the 
town for a screw machine operator and 
found him in 61-year old Jesse Dowlin 
who was employed by the WPA. After 
a few minutes Mr. Dowlin felt quite at 
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home, for he had operated this same 
machine back in 1898 and still rethem- 
bered its unique temperament. However, 
in order to maintain deliveries at a 
rapid enough rate, it was necessary for 
Mr. Stephens and me to take turns 
operating the machine on the second 
shift. 

We ended our first month of opera- 
tion with total sales of $375, two em- 
ployees and a backlog of approximately 
$500. At the end of the second month 
we employed five machinists and had 
learned that our lathes bored a hole that 
was simultaneously tapered and egg- 
shaped and that all of the machines de- 
veloped an inordinate inaccuracy along 
about the tenth hour of operation. This 
was due to the fact that the grease and 
dirt that had rusted in the bearings for 
the past eleven years did not come loose 
until the machines had run for a short 
while. This discovery nearly brought 
an early end to operations. However, we 
were able to save the situation by per- 
sonally working on the machines in the 
daytime and typing letters and doing 
the office work at night. As the months 
passed, more orders came in, more men 
were employed, new machines were pur- 
chased and the old machines were grad- 
ually but completely rebuilt to the point 
where we had a smoothly running or- 
ganization of 50 people. 

It was by making almost any old 
machine or piece of equipment suffice 
for the job that we got our start. From 
the earnings and reputation gained by 
the use of makeshift set-up, we were 
able to purchase new equipment and 
secure more than ample orders to keep 
them busy. 

In order to utilize the surplus of old 
machinery that was limited in its flexi- 
bility of operations, we found that our 
past engineering training was very 
valuable. By designing special jigs and 
fixtures to fit our old equipment, we 
were often able to accept jobs that nor- 
mally would be done on new machines 
costing a small fortune. 

This type of planning, for example, 
was found to be particularly adaptable 
to old belt-driven engine lathes, of which 
there is still a large surplus throughout 
the United States. These jigs and fix- 
tures usually have about the same charac- 
teristics, i.e., great rigidity, rapid load- 
ing and unloading, stops and tool set- 
ting pegs can be built in the jig to 
insure correct dimensions of finished 


































































Are you interested in: 
(1) Reducing time and cost of 
handling tools and materials; 
(2) Saving floor space; (3) In- 
creasing protection against fire, 
sabotage and personal injury 
hazards? 

This comprehensive catalog 
contains many suggestions for 
meeting these war-time prob- 
lems. It illustrates and describes 
many types and sizes of shop 
boxes, work benches, portable 
tool stands and many otheritems 
that manufacturers of Airplanes 
and Airplane Parts are finding 
most effective in every produc- 
tion operation. 

Mail coupon today for your 
copy of this useful book. 

LYON METAL PRODUCTS, INCORPORATED 
General Offices: 5809 Madison Ave., Aurora, Ill. 


Sales and District Offices Manned by 
Experienced Engineers in All Principal Cities 


LYON ‘ Soxanes 





5809 Madison Avenue, Aurora, Iilinois 
Send FREE copy of Lyon Shop Equipment 


! 
| Catalog. 
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Drill jigs and milling fixtures designed to insure accurate work on old machinery tools. The large 
jig in the center shows the use of webbed construction for lightness and the use of castings fo 


minimize tool making time. 


part, provision can be made to prevent 
the part from being placed in jig back- 
wards, ete. 

By establishing three or four lathes 
equipped in this manner in a row, a 
production line can be set up where the 
first operator performs one operation 
and passes the part to the next man for 
another operation, and so on. While this 
method is not as efficient per man-hour 
as having large turret lathes, it has the 
advantage of allowing three men to 
work on the part simultaneously, thereby 
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Let DIX engineers help solve your problems. The 
high quality alloy steel used in DIX Universal Joints 
is treated and hardened to correct . degree, 
machined and ground to microscopic accuracy to 
produce perfect functioning under all conditions. 


Specity DIX Precision Made 
UNIVERSAL JOINTS 


DIX Aviation Type Universal Joints made to Army, 
Navy and Air Corps specifications are used by 
practically all aviation plants and ace daily prov- 
ing their outstanding quality under 
foughest war conditions. 3 com- 
plete production plants to serve 
you. 


Write for special litera- 
ture and detailed data. 


DIX MFG. co. \ PRECISION 


MADE 
603 EAST SSTHW STREET 
LOS ANGELES, CALIF. 








producing substantially more per hour 
than a single turret machine. This sys- 
tem also permits the use of less skilled 
men to produce a rather complex part. 
However, the most important advantage 
is being able to use old engine lathes, 
(which, except for presses, are the most 
idle machine tools in this war) to do 
the work of one of the most unavailable 
machines, the large turret lathe. 

We found that it is possible to do a 
large volume of rather accurate work 
on old screw machines by making lavish 
use of the centerless grinder. To do 
this, it is not necessary to own such a 
machine, as centerless grinding can be 
farmed out at a very low unit cost. We 
seldom work our old screw machines to 
a .001 tolerance. Instead, we furnish 
the shop with a special drawing with a 
wide tolerance, place a bonus on the 
job and knuck the parts out at a fast 
rate. These are then ground at a cost of 
approximately one to two cents each. 

We found another substitute for the 
screw machine in the multiplespindle 
drill press by using specially designed 
fixtures that hold the part in such a 
manner that several operations can be 
performed in one chucking, thereby pro- 
ducing accurate concentricities and 


dimensions. In designing these jigs, it 
has often proven advantageous to use 
aircraft design so that the jigs are rigid 
but light. This permits the operator to 
handle the fixture all day at a fast pace 
and not become too tired. Wherever pos- 
sible the fixtures are made from east 
iron and east steel. Besides making the 
best jigs, this type of design saves hun- 
dreds of hours of tool making. 

At the end of the first year’s opera- 
tion, we were honored by being selected 
as the first organization to receive “The 
War Production Award of Merit.” A 
half-hour program was devoted to the 
presentation over Station WCAU in 
Philadelphia. This award came at about 
the end of the awkward and struggling 
stage of our founding, and marked the 
beginning of a more matured and 
smoothly operating organization. By 
this time both Mr. Stephens and I were 
under doctor’s care and were forced to 
take short vacations to regain some lost 
poundage. 

We were able to procure most of our 
employees from West Chester. Some of 
the men came from the WPA, some 
were janitors, some were butlers, some 
just gentlemen of leisure, still others 
came from the local classes in defense 
training. It was found that what these 
men lacked in urban sophistication they 
made up in loyalty and the desire to 
create a going concern. 

They have a pleasant philosophy of 
life which is perhaps unique to a rural 
Quaker community. They believe in 
applying themselves diligently to their 
task for a certain number of hours and 
then using the rest of the hours of the 
day for family and community pursuits. 

Almost all of the machinists from 
West Chester who helped start the com- 
pany are still with us. 

A year and a half after getting our 
first order for 1,000 spacers, we are pro- 
ducing at the rate of $250,000 annually 
in war products and are still growing. 
New machinery has been purchased out 
of earnings, a modern and well-equipped 
inspection department has been organ- 
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Proven Performance in 
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AIRCRAFT PRODUCTS & EQUIPMENT CORP. 
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MORE WAR WORK WANTED 





-SHEET-METAL WORK 


-STAMPINGS 





-SUB-ASSEMBLIES 


Take advantage of Continental Can Company’s resources, 


facilities and organization that are now helpng many 


industries solve their war production problems. 


TODAY WE ARE PRODUCING WAR MATERIAL 
as prime and sub-contractors in many of our plants 


throughout the country. The manufacture of war 
items by mass production methods is made to order 
for our plants and personnel. Here is where our 37 
years’ experience in making metal containers works 
to advantage. We have recently prepared a portfolio 
showing the highlights of how our experience and 
organization are fitted for war work. We will be glad 


to send a representative to review it with you. 


Here is what we offer: 


> 45 plants conveniently located from coast to coast. 


> 7,738,500 square feet of floor space, part of which is 
available for additional war work. 


> 16,000 workers (including machinists, engineers, drafts- 
men, tool and die makers) skilled in mass production of 


metal units. 


> A competent sales staff operating out of 27 local sales 
offices which expedited the handling of an annual business 
in 1941 amounting to $136,652,016. 


> A War Products Council organized to give you quick 
action ...to help you or tell you promptly what you want 
to know about Continental’s ability to handle any job. 
Write, wire or phone War Products Council, Continental 
Can Company, 100 East 42nd Street, New York City, or 


any sales office. 


NOTE: Continental is still turning out “packages to protect America” 
—cans to carry needed food to our armed forces, to our Allies, and 
into American homes. We will continue to make these cans—as well 
as other containers for essential products as defined by WPB. 


CONTINENTAL CAN COMPANY 


100 EAST 42nd STREET, NEW YORK CITY 


Sales Offices in: 


BALTIMORE, MD. CHICAGO, ILL. CINCINNATI,O. DENVER, COL. DETROIT, MICH. HOUSTON, TEX. JACKSONVILLE, FLA. JERSEY CITY,N.J. KANSAS CITY, MO. 


LOS ANGELES, CAL. MALDEN, MASS. MEMPHIS, TENN. NASHVILLE, TENN. 
ST. LOUIS, MO. ST.PAUL, MINN. SAN ANTONIO, TEX. SAN FRANCISCO, CAL. 


AVIATION, October, 1942 


NEW ORLEANS, LA. OMAHA, NEB. PASSAIC, N. J. PHILADELPHIA, PA. 


SEATTLE, WASH. SYRACUSE,N.Y. WHEELING, W.VA. WILKES-BARRE, PA. 
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We're 
‘OVER THERE,’ 


ey... 


Yes, we're ‘Over There’ . . . across 
‘the oceans and seas, where gallant 





men are dying to protect the democratic 
way of life. 


, Wherever our armed forces .. . and 
| their heroic allies of the United Nations 
- .. are fighting — there you will find 

products produced by the skilled crafts- 


men of Aircraft Mechanics, Inc. 


From lathe, grinder and our milling 
machines ... from our welding booths 
- - - and out of the thundering jaws of 
our air forges — pours a mighty river of 
vital aircraft parts, destined first to the 
hungry production lines of this nation’s 
foremost aircraft manufacturers; then to 


far-flung battle fronts. 


We're engaged 100% in producing 
‘Over Here’ so there will be enough 
‘Over There.’ It is probable, though, 
that we can find the facilities, the 





space — and the time! 
you, too. Just drop us a card. Our en- 
gineers will give you the information 


you want... immediately. 


Many workmen have come 
to healthful Colorado 
Springs where they are 
pleasantly and profitably 
employed in our expand- 
ing plant. 












AIRCRAFT MECHANICS 
INC. 


Colorado Springs, Colorado 

















ized and installed, and troubles from re- 
jected material are practically nonexist- 
ent. We maintain both crib and roving 
inspectors. The roving inspectors check 
each man in the shop once every hour; 
the crib inspectors make a 100 percent 
inspection prior to shipment. 

Now that our company is well on its 
feet, we are laying plans to open a 
second plant in the very near future to 
fabricate plastic-plywood products for 
the aviation industry and to produce 
gliders constructed largely from plastic- 
plywood. Both plants will then operate 
in close conjunction with each other. 

Along with war work, a research pro- 
gram is being carried out to insure work 
for our employees at the cessation of 
hostilities. 


Men and Machinery 
Available For War Work 


Small business concerns throughout 
the country are still looking for work 
which will speed the nation’s aircraft 
output, and prime contractors are still 
seeking organizations who can contribute 
parts or subassemblies. 

AVIATION will continue serving as a 
clearing house for information on men 
and machines available for war work. 
Address all inquiries to AviaTIon, 330 
W. 42nd St., New York, N. Y., men- 
tioning the key number given each item. 

123. A pool of 38 plants in an Indi- 
ana city, with 224 percent of their 
facilities now engaged in war production 
—some of it for the aircraft industry— 
offer their facilities for a wide range of 
precision work. They have over 2,000,- 
000 sq. ft. of floor space available; 
more space can be made ayailable when 
it is needed. Machine tools include: 25 
bending machines; 128 drilling machines 
of different sizes; 39 grinders; 38 en- 
gine lathes; 16 turret lathes; 6 screw 
machines; 25 milling machines ; 29 plat- 
ing and polishing machines; 53 presses, 
of which three are over 100 tons; 7 
shapers; 5 tapping machines; 17 are, 
35 spot, and 22 are welders; and mis- 








cellaneous equipment including power 
shears; hand brakes and folders; power 
brakes; hobbers and power rollers. 
Woodworking facilities inelude dry kiln, 
capacity 500,000 ft. every four weeks; 
equipment for manufacturing, com- 
pregnating, waterproofing, molding, 
forming and bending plywood; working 
equipment including saws; planers; 
shapers; sanders; mortiser; spindle 
routers; dovetailers; ete. Also available 
are electroplating, painting, rust-proof- 
ing facilities; complete foundry equip- 
ment and cloth working, machine sew- 
ing and fabric coating facilities. 

Some of these concerns are already 
producing for the aircraft industry and 
are, therefore, used to working to the 
close tolerances required for such pro- 
duction. The companies already employ 
women, and expect to train and employ 


more. A vocational training school is 
already in operation. Practically all 
tools, j jigs, dies and fixtures are made 


in the group’s own tool department, 
since it has been found the most satis- 
factory way of meeting production 
schedules. Transportation facilities in- 
clude 13 trucking companies and 3 rail- 
roads, 1 of which has direct connections 
with major Eastern roads. 

124. An experieneed Massachusetts 
metal working shop offers the following 
equipment: in the tool department—ten 
lathes; five milling machines; nine grind- 
ers; six drill presses; five planers and 
shapers; in the production department— 
eight turret lathes; eleven drill presses; 
three lathes; three milling machines; 
eight miscellaneous machine tools and 
heat-treating equipment pieces. Also 
a complete inspection department. 

125. A Minnesota equipment’ manu- 
facturer has the following equipment 
available for delicate, precision work: 
four Harding precision lathes; a minia- 
ture milling machine; a miniature gear 
hobber; a Barber-Colman No. 2 gear 
hobber; complete grinding and lapping 
equipment and a number of milling ma- 
chines; tread lathes; engine lathes and 
other machine tools. 





Designers & Manufacturers of 
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lhe man we 


look up to / 


This we do know: in the world’s every hour of 
crisis there rises a particular man or group of men 
who are placed there by destiny to defy, to fight 
and ultimately to defeat a common foe. It is so 
with us today. 


We are challenged nowhere so strongly as in the 
air. And rising to give the answer are thousands 
upon thousands of our young men—Galahads and 
Lancelots of holy purpose, their Grail the freedom 
of mankind, their steeds of steel wheeling in deadly 
tournament amid the meteoric dust. 


No one has ever lived who knew the equal of 
their courage. And no people have ever had a 
stouter barricade against a foe. As our aviators 
fling themselves into that ultimate and decisive 
battleground—the sky, soaring with them are the 
hopes of the Democracies of the world. 


They are not only fighting; they are “going to 
school” in a new realm where the scale of man’s 
thinking is large. They see at first hand how small 
is the world, how easy to fly around it, how petty 
and futile its fences and boundaries, how inade- 
quate its old yardsticks of distance, and how 
pinched is yesterday’s concept of geography. 

Their heroic task accomplished, these airmen 
will be returning to a new world of their own 
making, to the world we shall live in tomorrow— 
the world of the air as well as of land and water. 
The Vultee trainers in which they were cradled 
and the fighters and bombers in which they util- 
ized their skill will sire planes of Peace. And the 
universal air will vibrate with their promise of 
things better far than we have known. 


VULTEE 


VULTEE AIRCRAFT, INC. ¢ VULTEE FIELD, CALIFORNIA 
Builders of Trainers, Dive Bombers and Fighters 


Member, Aircraft War Production Council, Ine. 
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Sheet warpage, accumulated tolerances and other vary- 
ing conditions cause no lost time to the Camloc user. 
Individual Camloc Studs can be removed and replaced 
instantly without unlocking other studs or disturbing 
panels in any way. Stud Assembly for Camloc Fastener 
No. 4002 is completely assembled and tested at the time 
of manufacture. It is never necessary to remove the cross- 
pin. If a different length stud is required, simply slip 
Camloc Plier under the flange of the spring cup and out 
comes the complete Stud Assembly. Reverse the motion, 
and in goes a new one. Think what a tremendous saving 


this means in valuable installation time. 


If you haven't yet investigated the many exclusive Camloc 
features, it will pay you to do so at once. Our engineer- 


ing department is at your disposal. 





gamtoc 


FASTENER 


Complete Stud Assembly is easily 
inserted with Camloc Plier. 





TRADE MARK REG. U. S. PAT. OFF. 








CAMLOC FASTENER COMPANY, 420 LEXINGTON AVE., NEW YORK, N. Y. 


AVIATION, October, 1942 


wal 
Ore 
sult 
out 
lov 
















ing 
rea 
dre 
mit 
tha 
and 
yall 

C 
ber 
win 
eng 
hou 
as | 
one 
and 
the 


min 
the 
ing’ 
in t 
sky 
unk 
sott 
asp 


gla 








IC 


<° 


Y. 








e YOU CAN HAVE your wars and 
rumors of air wars and your controver- 
sies over the performance of combat 
planes, but for aviation news we'll take 
Igor Sikorsky’s story on what the heli- 
copter will do, come peace. He tells all 
about it in the September ATLANTIC 
MonrvuHLY, a relaxful old magazine in its 
S5th year. 

Evidently Mr. Sikorsky has _ been 
spending some of his time the same 
way we spent ours as a boy in Lostine, 
Ore.—but with much more practical re- 
sults. We had a job on a wheat ranch 
out there, where the sun set behind a 
lovely green mountain. Instead of shock- 
ing bundles as fast as the farmer’s 
reaper chucked them out, we got to 
dreaming about a vertical lift flying 
machine—an idea that had no name at 
that time. As we reeall, the Chalmers 
and Lozier cars had just come to our 
valley, along with the “Wages of Sin.” 

Our machine was made out of num- 
ber one two-by-fours, it had Duteh 
windmills for rotors, a Stanley Steamer 
engine, and a sort of river-boat pilot 
house. But essentially, it was the same 
as Sikorsky’s. We could “hover and fill 
one’s eyes with an enchanting vista,” 
and “bring joy to the soul,” exactly as 
the great Russian inventor says he can 
do with his new V-300. 

At first the farmer complained be- 
cause we fell about 30 acres behind his 
harvest operations. But when we finally 
failed to hear the supper bell and stayed 
out in the field, hovering over a moun- 
tain huekleberry patch in our machine, 
instead of oiling up the cream separator, 
he fired us. 

Beyond doubt thousands of tinker- 
minded people have longed to hover in 
the air and fill their eyes with enchang- 
ing vistas—thousands never mentioned 
in the whos who of science. Mr. Sikor- 
sky, we think, is pretty much like those 
unknown people. He wants to float 
softly over high ridges covered with 
aspen trees, and settle down in little 
glides and fry a fish by the creek. 

But he had something more substan- 
tial than daydreams and wishes. On top 
of seores of other arduous jobs he 
found time and energy to hammer out 
the faets and parts that probably will 
make up the machine that so many thou- 
sands have wanted. It wasn’t an excit- 
ing, exploring sort of job either. Lots of 
other people had worked on it, wore all 
the new off of it. Sikorsky had to ride 
an old and tiresome trail to get where 


. he wanted to go. 


His aecomplishment is marvelous, 
When you think of it. For the first time 
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in history, a man whose technological 
opinions are respected like those of Ford 
or Edison or Firestone, says he can 
bring the human race pretty close to 
what they’ve been joyfully imaging. He 
says helicopters will build up to a bil- 
lion dollar industry; that they will cost 
about the same as medium ears; that 
they will travel at 140 mph.; carry up 
to 20 passengers, and all sorts of perish- 
able cargo from out of the way places, 
up to 200 mi. Beyond that distance, he 
leaves the future to airplanes. 

Well, we certainly want one of his 
flying machines. There is a sandbar in 
the bottom of the Salmon River-canyon, 
out in Idaho, that we never could climb 
down to, because the walls are too 
precipitous. The sand looked as if it 


"Mr. Maguire is trying to sell them the idea of enlisting in the Navy's blimp patrol” 






might be full of placer gold. We want 
to whirl down in there with a helio, and 
see about it. 


e WE HEARD the other day that RAF 
fighter pilots have a new technique for 
handling enemy submarines. They ap- 
ply a sort of “helicopter principle” to 
them with rather startling results. When 
they sight a periscope they drop a 
bucket of green paint on it. The sub 
commander, thinkitfg he is still well sub- 
merged, sets his elevators up and starts 
to rise. He keeps rising and rising, and 
when he gets up to 2000 ft., the fighter 
pilot shoots him down. 
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For Dependable Performance 


Unfailing operation in the service of our fighting airmen. . 

this is the watchword through every step of design and manu- 
facture of YOUNG Aeronautical Heat Transfer Equipment. 
This steadfast performance is safeguarded by a series of ex- 
haustive tests which duplicate the most exacting demands of 
combat service. Covering the most minute details of perform- 
ance, these tests are conducted with the aid of modern and 
advanced laboratory and research equipment. Such fidelity 
to exacting standards of precision performance . . . contin- 
vous research in modern laboratories . . . complete produc- 
tion facilities . . . these are the essentials of design and 
manufacture that give YOUNG Heat Transfer Equipment its 
reputation for rugged construction with minimum weight, maxi- 
mum efficiency and dependable performance. YOUNG en- 


More than a quarter-century of heat transfer ex- gineers will serve you with equal competence in the solution 
perience stands back of YOUNG aircraft oil Tem- 
perature Regulators, Oil Coolers, Supercharger In- 
tercoolers, engine jacket cooling Radiators, Cabin YOUNG RADIATOR COMPANY, Dept. 292-K Racine, Wis., U. S. A. 


Heaters, heating, ventilating and air-conditioning 





SUPERCHARGER RADIATORS FOR 
INTERCOOLERS LIQUID COOLED ENGINES 


of your heat trarisfer problems. 





: equipment . . . and many especially designed heat Distributors 
} transfer units for military planes, Pacific Coast and Southwest South and Central West 
PACIFIC AIRMOTIVE AIRCRAFT STEEL & SUPPLY COMPANY 
Burbank, Cal. Wichita, Kans. 





HEAT TRANSFER PRODUCTS 
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By SELIG ALTSCHUL 


PIONEERING rarely pays immediate 
dividends. The aviation industry affords 
ample evidence of the patience required 
and the continuing delay before tangible 
returns are realized. 

The development of the aircraft in- 
dustry has enriched the national welfare 
and now represents the keystone of our 
country’s war effort. The financial his- 
tory, however, is far from heartening to 
a great majority of stockholders in this 
group. 

When the aireraft industry first began 
to achieve an aura of respectability in 
investment circles, the promise was held 
forth that here was a new development 
on the threshold of great expectations. 
Public acceptance was quick to follow as 
the “romance” aspects of the group were 
easy to visualize. The ever-widening im- 
portance of military and commercial 
aviation appeared to give substance to 
even the most exaggerated claims of 
the times. Indeed, the ultimate growth 
of the aireraft builders widely exceeded 
many of the optimistic projections ad- 
vanced. The accelerated tempo of war 
preparations throughout the world and 
our entry into the conflict were mainly 
responsible, of course, for the physical 
expansion of the industry. But this cir- 
cumstance also shaped the fiseal policies 
of the aireraft group. With the govern- 
ment supplying the orders, and in most 
instanees, funds for the plant additions, 
the industry had a publie trust which 
made the interests of the stockholder 
very incidental. 

The glowing prospectuses of the late 
thirties extolling the outlook for air- 
crafts, took little, if any, cognizance of 
profit restrictions, high tax rates and 
all other concomitants of a war economy 
which are now the unhappy lot of the 
equity holder. 

Fortunately, we now have a great air- 
eraft industry producing with consum- 
mate skill and efficiency. Its ownership 
and control, however, are somewhat 
scrambled between the government and 
private capital. But throughout the in- 
dustry’s meteoric growth, the _ stock- 
holder has been patiently standing by in 
the hope of receiving some hand-out— 
something tangible, rather than colorful 
brochures telling him what beautiful 
planes his company is producing. 

Then, too, a familiar pattern has been 
traced making a high rate of operations 
and earnings items of but academic in- 
terest to the stockholder. After the ini- 
tial phases of pioneering had been suc- 
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Aviation’s Dividend Prospects 


cessfully passed and an aircraft unit 
began to show some earnings, the plea 
was made that such income must be re- 
tained in the business to help provide 
capital for future expansion. Later, 
“contingency reserves” of all kinds be- 
gan to make appearances and effectively 
minimized dividend payments. The 
reserves continue and to them have been 
added the restraints and unknown effects 
of taxes and contract renegotiations. All 
this conspires to delay or reduce divi- 
dend disbursements to the equity 
holder. 

Not all stockholders have fared alike. 
Much is dependent upon when commit- 
ments in the industry were made. The 
airerafts, as a group, were at their low 
point during 1936 and the early part of 
1937. Anyone astute enough to have 
made purchases during that period and 
retained such holdings would have no 
cause for regret, even today. However, 
investments made at a later time, say 
1938, 1939 and particularly 1940, were 
made at relatively high levels and in 
many cases at or near the peaks. It is 
this group which has been hard hit as 
current prices are generally about one- 
half of the prices originally paid. More- 
over, as indicated by the volume of mar- 
ket activity in aireraft issues, it is a 
safe surmise that the bulk of present 
stockholders made their commitments at 
much higher levels and now show un- 
realized capital losses on their invest- 
ments. 

The small dividend payment in rela- 
tion to available earnings are clearly 
indicated by Table I. While earnings 
began to appear, in many instances, by 
1936 it was not until 1939 that the 
group started to demonstrate some ma- 
terial profits. This becomes very obvious 
by comparing the separate three-year 
periods as afforded by the table. It is 
readily apparent that the group’s earn- 
ing power was negligible for 1936 
through 1938 inclusive and was concen- 





trated in the 1939-1941 period. More- 
over, most dividends were first initiated 
in 1939. 

It is interesting to note that Douglas 
is currently selling at a price equal to 
the accumulated earnings of the com- 
pany for the past six years. Also, the 
company has paid out less than one- 
fourth of its earnings during the previ- 
ous three years. 

The records of the other companies 
shown further substantiate the conten- 
tion that aviation stocks should rarely, 
if ever, be purchased for dividend in- 
come. 

A few case reports illustrate the eur- 
rent dilemma of the aircraft industry 
in deferring or reducing dividend pay- 
ments. 

The Aviation Corp., in spite of a sharp 
increase in earnings, has deferred action 
on dividend payments until a “reason- 
able foreeast of earnings can be made.” 
After provision for federal taxes total- 
ing $3,100,000, based on a combined 
rate of 45 percent for normal and sur- 
tax and a 90 percent excess profits tax, 
the company reported net earnings of 
$2,478,291 or 43c. a share for the six 
months ended May 31, 1942. This com- 
pared with total federal taxes of $273,- 
979 and net earnings of $662,234 or 11e. 
a share for the like period a year ago. 

The restraint on dividend payments by 
the Aviation Corp. is attributed, among 
other things, to the uncertainties of sell- 
ing prices of products, proposals for 
price ceilings on materials supplied by 
prime and subcontractors, and efforts 





TABLE !I—BARRON'S STOCK AVERAGES 


Air 50 

Aircrafts Transports Stocks 
Aug. 28, 1942... 29.12 20.28 60 
Aug. 21, 1942... 29.10 20.75 60 
Aug. 14, 1942... 28.95 20.06 59 
Aug. 7, 1942... 28.00 19.19 59 
Aug. 29, 1941... 38.33 20.53 74 








TABLE I—AIRCRAFT EARNINGS AND DIVIDENDS 


* Accumulated 
earnings per common share 


1936-1941 
inclusive 


a ey ee $7.38 
ee ee 1.13 
ee ee ee oe 10.04 
Curtiag-Weint 06 mivise ss 5.30 
| A rr 60.55 
RPUNOONR 6 o.ir0'o Vicar aes 8.63 
RAINE, the lacss eae oa 6 tee 15.49 
pO Re ee are 18.26 
United \Alrerett-< o. .6. iss 19.96 
Notes: 


Dividend Paid 
Per Com. Share 
1939-1941 
inclusive 


Market Price 
Sept. 1, 1942 


1939-1941 
inclusive 


$6.73 $2.00 $12.75 
1.13 none 16.50 
8.27 3.75 16.50 
5.35 1.50 7.125 
53.15 13.00 60.75 
6.74 3.80 10.25 
14.46 4.50 17.375 
13.93 6.00 20.25 
15.63 9.50 28.25 


* Includes contingency reserves wherever present. 
+ Adjusted for 100% stock dividend in Oct. 1941. Periods are for 11 months ended 
Nov. 30, 1941, and calendar years for prior periods. 


t Adjusted for stock dividends. 























toward wage stabilization in the indus- 
try. The new tax rates used are by no 
means certain, but the company appears 
to have made ample provision for this 
contingency. 

Incidentally, it is noteworthy that the 
company suspended the extra compensa- 
tion annuity plan which involved a dis- 
tribution to officers of a percentage of 
earnings. Instead, upward salary ad- 
justments have been made. This extra- 
compensation plan, while officially ap- 
proved, was the center of outspoken 
criticism at the company’s last annual 
stockholder’s meeting. 


Another interesting case history is’ 


that of the Boeing Airplane Company. 
Last year, this company reported its 
first material profit since its existence, 
showing a net profit of $6,113,144 equal 
to $5.65 a share. This compared with 
earnings of 34c. a share for 1940. 
Vastly-expanded production continues 
and despite increased taxes and price 
adjustments, the company is expected 
to finish the current year with a net 
profit as good and possibly better than 
for 1941. 

Yet, Boeing paid a dividend of only 
$1 a share a few months ago—its first 
since December, 1937, when 40c. a 
share was disbursed. However, another 
dividend payment is anticipated by in- 
formed sources later this year when 
“the financial situation can be seen more 
clearly than at present.” 

The Boeing financial history, as re- 
flected by the market, has run counter 
to the aircraft group as a whole. Peak 
prices were paid for Boeing stock in 
1937 at almost $50 a share. Since that 
time, it traced a general decline which 
leveled off at 123 in 1941. Boeing is the 
last major aircraft company to emerge 
from a long string of deficits and suc- 
ceed in making the profit column. This 
may be attributed to the extensive ex- 
perimental work and adjustments re- 
quired on U. S. business. 

This research has paid important divi- 
dends of another form by giving our 
nation Flying Fortresses which have 
distinguished themselves in every thea- 
ter of operations. Research continues, 
and Boeing is reported as spending 
$1,000,000 for a wind tunnel. At the 
same time, a new research program look- 
ing to post-war developments has also 
been undertaken. Constructive research 
projects ultimately -benefit the stock- 
holder and should be encouraged. More 
importantly, the stockholders of the 
United States invariably become bene- 
ficiaries of the research programs under- 
taken by the aviation industry. 

The United Aircraft report for the 
quarter ended June 30, 1942, is a case 
in point. Maintaining it is a Navy con- 
tractor, the company did not submit to 
Army censorship. The results shown are 


200 


a tangible demonstration of real produc- 
tion. Further, the thorough financial 
breakdown is cheering for those inter- 
ested in the company’s affairs. How 
completely uninformed the public re- 
mains on aircraft financial develop- 
ments was revealed by the smart rally 
in the stock of United Aircraft follow- 
ing release of its report. 

It is this observer’s belief that more 
representative values would prevail. in 
the market place, if more information 
were made known on the affairs of the 
individual aircraft companies. At best, 
the would-be investor is utterly con- 
fused and must guess as to the status of 
the industry and as a result is inclined 
to give the group the go-by and remain 
on the side-lines. 

Dividend action by the separate air- 
line companies will soon become a sub- 
ject of keen interest to many observers. 
In many respects, the growth cycle of 
the airlines may be expected to pattern 
that of the aircrafts. The air trans- 
ports too, had difficulty in establishing 
profitable operations. Further, despite 
the substantial expansion experienced 
by the group, future growth require- 
ments dwarf the imagination. Hence, the 
normal tendency may be for the reten- 
tion of earnings for capital expansion. 
Moreover, the CAB, in its recent deci- 
sions, has strongly discouraged dividend 
disbursements and has noted the neces- 
sity of utilizing earnings for the future 
development of properties. 

The fact remains, however, that the 
air transport industry will have great 
need for extensive sums of capital—far 
greater than what can be supplied by 
current earnings. Some attraction, other 
than promises of a brilliant future, must 
be advanced to obtain proper investor 
support when needed. This cirecum- 
stance may lead to a number of “token” 
dividend payments by a number of air- 
line companies, earnings permitting. 
The whole subject of future airline 
financing is as yet too involved to be 
certain of a clear-cut pattern. It is 
clear, however, that equity financing will 
be resorted to at least in part and cur- 
rent practices will be influenced accord- 
ingly. 

At the present time the airlines, as a 
whole, find themselves in excellent finan- 
cial condition. Earnings are sustained 
and good. In most instances, large cash 
balances are available from the sale of 
equipment to the government. 

It must be noted that while the indus- 
try is not losing any money on its gov- 
ernment work, the bulk of its earnings 
are currently being derived from normal 
commercial operations. This is an in- 
teresting note as the earnings of the air- 
craft industry, for example, now come 
almost completely from work performed 
directly for the government. The air- 


lines, on the other hand, find their busi- 
ness very good, not because of direct 
federal contracts but because of the in- 
direct stimulation due to the war pro- 
gram. Demand for air travel is con- 
stantly heavy. The extremely high 
utilization of equipment with its tre- 
mendous leverage on earnings has made 
for profitable operations despite fewer 
planes available for normal service. 
Also, as noted a few months ago, the 
group has a favorable tax status: being 
subject to a top rate of 45 percent for 
combined normal and surtax levies and 
exempt from excess profits taxation. 
Under these combined factors, a strong 
case can be presented for dividend pay- 
ments, albeit small, from current normal 
earnings. 

No dividend disbursements, however, 
may be anticipated from cash received 
on the sale of equipment. In many in- 
stances, these funds are earmarked in 
special reserve acccunts to be used for 
replacement purposes. 

It is difficult to estimate final earnings 
for the year for the separate airline 
companies. The last “normal” period 
for the group may be said to have been 
the first five months of this year. The 
constant adjustments in the nature of 
the operations in the industry make any 
future earnings projection without 
value. Based on reported results thus 
far, however, it is likely that 1942 will 
see more dividends disbursed by airlines 
than in any previous year. 

A brief resume of the dividend his- 
tory of the airlines reveals the long wait 
stockholders have had for income pay- 
ments. 

American Airlines, the first major 
line to develop sustained earning power, 
paid $1 a common share in 1940 and 
$1.50 on the same stock in 1941. At least 
$1.50 may be looked for again this year 
and possibly more. 

Chicago & Southern Airlines, much to 
the surprise of the investment fraternity, 
recently paid 50e. on its common stock. 
The previous payment was 15c. a share 
in June, 1939. 

Thus far Eastern Airlines has not de- 
clared any dividends. Current earnings 
safely permit a payment, but it is likely 
the company will await final CAB action 
on its air mail rate case before it con- 
siders any dividend action. 

Northwest Airlines paid 50c. a share 
on Sept. 1, 1942, on its present stock, 
the first payment since a disbursement 
was made on the old stock in 1937. 

TWA last paid 25c. a share in 1936. 
While earnings could permit a payment 
this year, it is considered unlikely that 
any such action may be taken. With the 
Hughes’ interests as the main stock- 
holder, the company can clearly look to 
long range planning without concern to 

(Turn to page 309) 
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Final Training 


For the Real Thing 


Bomber crews learn teamwork on ‘Flying 


Fortresses’ at operational training base. 


BIG BOMBERS NEED BIG CREWS, both in the air and on the 
eround. And big crews, to be successful, must work as a team. 

To develop such teamwork to a high degree before eithe: the 
planes or crews go into actual combat, the Army Air Forees has 
established operational training bases where air- and ground-crews 
meet for “the last stop on the road to war.” 

This exclusive picture series, made at a base “somewhere in the 
northwest,” shows how the teams are groomed to take their B-17 
I‘lying Fortresses into action. 

















Photos by Gordon Williams and Ed Johnson 
Army Air Forces mechanics give every engine a thorough in- 
spection after every flight. Here they put to use all their train- 
ing—many received it right in the factories—so the bombers 
can get back in the air at the quickest possible moment. 


On the line, getting a full load of gas. Here it's for a prac- 
tise mission, but on more and more bafttlefronts throughout the 
world the scene is being duplicated for the “real thing." With 
typical American affection for machines, the "Flying Fortresses” 
get nicknames—Yankee, Snoozy, Susie Q, Esmeralda, Cactus Sal, 
Nippon Miss, Rattler, Dry Martini—anything to suit the crew's 
fancy. 


Meanwhile, an ordnance specialist checks and loads the machine 
guns—from the nose to the "stinger" in the tail—which have 
proved so effective against Jap "Zeros" and the pride of Hit- 
ler's Luftwaffe, the Focke-Wulf 190. Here a top turret is 
checked as part of the routine of getting the plane ready for 
another raid. 








JACOBS AIRCRAFT ENGINE CO. 


POTTSTOWN, PENNSYLVANIA «+ U.S. A. 





LEFT: To make sure the bombs will land where they will be the most effective. Here the 
bomb sight officer (center) turns the bomb sight over to the pilot and bombardier of one 
of the ‘Flying Fortresses."" Immediately upon completion of the flight, the bomb sight 
will be returned to this officer, who will keep it under heavy guard. 


BELOW: Taking on the bombs. These are 100 |b. practice bombs arriving on their special 
trailers, but the procedure of loading is the same as that which the crews will soon be going 


through—on most any front—with the “big fellas.” 


ABOVE: Getting upstairs. Below and behind lies the field; ahead and 


above a job to be done. Here, with full tanks, ammunition- and bomb- 


racks, the B-17's wheels retract as the pilot sets the course for the 
bombing mission; perhaps a simulated outline of an industrial plant, 
perhaps the outline of a battleship near the advanced training base 
“somewhere in the northwest.” 


BELOW: The run. With huge bomb bay doors open, three "Flying 
Fortresses'’ make their run over the target more than 15,000 ft. below. 
The bombardier has been waiting a long time for this moment, but his 
part of the teamwork is just as important as that of the mechanics who 
serviced the ship, or the pilots and navigator who brought them over 
the target. 
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CAIRO CARGO Where the need is great—American 


air freighters fly with their precious cargoes. Where the cargo 

ships of the sky go—there too go VARD hydraulic controls, VARD 

navigation instruments, and a thousand machined parts, care- 

fully gaged in manufacture by VARD precision inspection tools. 
The Army, the Navy, Pan 

American, and our Allies 

know that VARD built air- 

craft parts are soundly made 

and will outperform any- 

where the sky freight goes. 











Blimps of the Naval Coastal Patro/ are assuming more 
important roles in the all-important daily grind of the sub- 


marine patrol. 


Here is how a submarine on the surface 


appears to the crew of one of the Navy's modern blimps .. . 
BELOW RIGHT: Today's blimps are a far cry from their 
predecessors which served in the submarine patro/ off our 


Fast Coast during the first World War. 


Blimps of the K 


type, shown here, have a gas capacity of some 416,000 
cu.ft., nearly three times the capacity of the World War | 
blimps; can cruise over 2,000 mi., have a top speed of 


over 75 mph., carrying a crew of eight. 











BLIMPS RETURN TO THE WAR 


THE NEARLY-FORGOTTEN BLIMP 
is staging a eome-back, a come-back 
which has been largely unheralded be- 
hind a veil of censorship. 

The Battle of the Atlantic, brought 
within sight of our East Coast by Nazi 
submarines, has inaugurated a _ renais- 
sanee of lighter-than-air craft which ad- 
voeates hope may prove what they, as a 
minority, have contended through years 
of struggle: that the airship has as much 
a place in the air as has the airplane. 

And from now on, lighter-than-air 
men say, blimps of the Navy Coastal 
Patrol will give a better account of 
themselves. Not that they haven’t done 
a good job thus far, it’s simply that not 
enough have been available. This 
indieated when the House of Represen- 
tatives its Naval Affairs Com- 
mittee recommendation for 72 airships 
to 200, and eliminated the words “non- 
rigid” so that the Navy might have 
authority to build rigid ships as well as 


was 


boosted 


blimps. 
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Work of Naval lighter-than-air craft on submarine patrol 


presages renaissance of nearly-forgotten weapon. 


By R. G. PICINICH, JR. 


Since the first World War, blimps 
have been improved greatly in speed, 
earrying capacity and eruising radius. 
Noninflammable helium has _ replaced 
hydrogen gas. The 1918 wartime blimps 
were little more than pointed gas bags 
with airplane fuselages suspended be- 
low by long cables to keep gasoline 
sparks away from the hydrogen. The 
modern Navy blimp is sleek and stream- 
lined, has space for radio and naviga- 
tion departments, galley and sleeping 
quarters. It carries a crew of eight, can 
reach speeds of more than 76-mi. an 
hour, cruise for over 2,000 mi., and can 
base in the open on mooring masts for 


days or weeks at a time. Ships of the K 
type have a eapacity of 416,000 eu. ft. 
of helium, nearly three times that of the 
average World War I type. A number 
of this class are now being delivered to 
the Navy for the coastal patrol. 

There has been nothing developed 
since World War I to detract from the 
value of today’s blimp. In the specialized 
field of inner coastal patrol and convoy, 
it ean still take off in low-ceiling weather 
inoperable to other aireraft, it ean fly 
slowly, or, if necessary, hover over a 
spot. Today’s blimps ean land on the 
water, anchor there—or take won fuel, 
supplies and personnel from a passing 
ship, in flight, and pick up water as 
ballast from the ocean. 


(Turn to page 306) 








Speaking of — 
Responsibility 


Long before the grey light of dawn spreads across the morning sky— 
mighty bombers take off on missions of merciless destruction. Some 
leave in the dark of night... the enemy never knows when... to 
pulverize important military objectives with two-ton demolition bombs. 
But before these ships of destiny can wing their way across the sky, 
thousands of minute mechanisms must be checked to be sure of their 
unfailing performance in the critical hour of attack. Just as it takes 
18 men on the ground to keep one man in the air — so it takes 
thousands of tiny parts to keep a plane in the air. Where responsi- 
bility and performance are paramount—there you will find Dumore 
Fractional Horsepower Motors ... operating wing flaps, rudder tabs, 
anti-icer pumps, windshield defrosters, observation cameras, and 


other devices of safety, navigation, and control. Dumore laborato- 


ries have designed more than 30 specially adapted aircraft motors. 


Consult with Dumore engineers about your power problems, without 


obligation, of course. Let Dumore help you ride the skies to victory. 


THE DUMORE COMPANY, 382-K, RACINE, WISCONSIN 


Builders of Fractional Horsepower Control Mofors 





Dumore Speciai Type KL Aeromotor, 
used for operating wing flaps. % 
Horsepower, 24 Volts. Wt., 4Ibs., 6 oz. 
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BETWEEN OVERHAULS 


Lone RECOGNIZED throughout the aviation industry for 
its exceptional maintenance facilities and practices, Northwest 
Airlines is now operating from overhaul to overhaul without 
draining oil. 

The lubricating oil that provides such service is Texaco Aircraft 
Engine Oil. 

For seven years, Texaco has assured Northwest of continuously 
clean engines, free rings and valves, minimum cylinder and bear- 
ing wear. Northwest’s preference for Texaco is reflected by the 
entire industry, as— 

More revenue airline miles in the U. S. are 

flown with Texaco than with any other brand. 
The outstanding performance that has made Texaco FIRST with 
the airlines has made it FIRST in the fields listed in the panel. 

Texaco users enjoy many benefits that can also be yours. A 
Texaco Aviation Engineer will gladly cooperate in the selection 
of Texaco Aviation Products, available at leading airports in the 
48 States. 

Phone the nearest of more than 2300 Texaco distributing 
points, or write to: The Texas Company, Aviation Division, 135 
East 42nd Street, New York, N. Y. 


THEY PREFER TEXACO 


* More revenue airline miles in the 
U. S. are flown with Texaco than with 


any other brand. 


*& More buses, more bus lines and 
more bus-miles are lubricated with 


Texaco than with any other brand. 


* More stationary Diesel horse- 
power in the U. S. is lubricated with 
Texaco than with any other brand. 


* More Diesel horsepower on 
streamlined trains in the U. S. is 
lubricated with Texaco than with all 


other brands combined. 


* More locomotives and cars in the 
U. S. are lubricated with Texaco than 
with any other brand. 
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THE LOCATION OF IGNITION 
troubles as part of maintenance proce- 
dure can be both quick and simple, pro- 
vided modern test methods are empleyed. 
Not all such trouble, however, should be 
automatically charged to faulty spark 
plugs, for they are but one part of the 
complete ignition chain. 

Nevertheless, any discussion of the 
ignition problem’ must consider the 
spark plug, since cylinder pressure and 
temperature, and width of gap setting 
and spark advance iniluence not only 
the plug, but also the performance of 
the ignition harness. 

The purpose of the ignition harness 
is to convey high tension electrical en- 
ergy from the magneto to the gap of 
the spark plug with a minimum of loss, 
and to produce a spark discharge by 
breaking down the cylinder dielectric. 

Let us consider individually some of 
the factors enumerated above which in- 
fluence proper operation of the spark 
plug and the ignition cable. 

First there is cylinder pressure. The 
effect of this pressure on the voltage re- 
quired to break down the spark plug is 
exceedingly important. For a given gap 
setting, greater voltages are required to 
break down the dielectric as the eylinder 
pressure increases. The relationship be- 
tween breakdown voltage and pressure 
is substantially a straight line. 

Second, there is cylinder temperature. 
The effect of evlinder temperature inilu- 
ences the length of core exposure chosen 
and consequently the spark plug selected 
for a given engine. The temperature at 
which a plug operates is largely influ- 
enced by the length of core exposure. 
However, other factors also must be eon- 
sidered in spark plug design. A plug 
with a short exposure is designed to op- 
erate in a hotter engine than a long- 
exposure plug. The short exposure has 
less mass to become heated, and more 
readily transfers its heat by dissipation 
through the copper gasket to the eylin- 
der than does the long-exposure spark 
plug. In general, a cold plug will foul 
more easily than a hot plug but a con- 
dition of preignition can result from op- 
erating the plug at too high a tempera- 
ture. 

Third, there is gap setting. Inecreas- 
ing voltages are required to produce a 
spark between the center and the ground 
electrodes as the gap is widened with 
cylinder pressures maintained the same. 

fourth, spark advance. The effect of 
increasing spark advance resolves itself 
into consideration of eylinder pressure 
Variations and its consequent demands 
of magneto voltage to produce the spark 
discharge. The engine operator is not in 
a position to control this variable as it 
is a design function. 

Reugh engine operation complaints 
are frequently attributed to spark plugs, 
and the argument is heard that after the 
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IGNITION TROUBLE 


Not all difficulties, including “rough engine”, should be 


blamed on spark plugs since easily-located causes may 


occur in the harness. 


By H. N. WALKER, Ph. D. Director, Ignition Research, The B. G. Corporation 


“faulty” plugs were replaced with new 
ones the engine operated satisfactorily 
for a time, but subsequently the trouble 
recurred. Replacement of this second 
set of “faulty” plugs with new ones 
again afforded temporary relief. The 

















Ignition 
} _-- cable 
Bare 
wire 
FIG. 1 











deduction, so this argument goes, is 
therefore evident—the spark plugs were 
no good, 


Consider Entire Ignition System 


Let our approach to an understand- 
ing of this situation be more critical and 
inclusive of the entire ignition system— 
let us look at the ignition leads and the 
condition of their insulation, all elbows 
and sleeves and the length of cable ex- 
posed within the sleeve, as well as the 
alleged offender, the spark plug. These 
factors are, as it were, all links in a 
chain; admittedly there is little reason 
to blame the last link of a broken chain 

(Turn to page 300) 
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PORTABLE ENGINE DOLLY 


Mechanics at the Enid (Okla.) Army Flying School getting ready to lift an engine from a 
portable engine dolly preparatory to installation on a plane. 


Front Repair Job Grows; 
Parts Schedule Difficult 


Maintenance of warplanes becomes 
a bigger job as more equipment goes 
into action. This involves getting the 
engines and parts to the front, and the 
actual repair jobs done under battle 
conditions. 

Army and Navy air arms both have a 
hard problem figuring what percentage 
of parts to schedule with a given de- 
livery of finished planes. Different types 
of planes take different total percentages 
of parts. 

For example, a four-engine bomber 
might require spares of 15 percent of 
total parts in the plane, while a fighter 
plane might take more or less. But the 
total percentage of spares is not the 
whole story. One type may need a 
larger proportion of spare wings than 
it needs of wheels, or propellers. 

Again, the same plane assigned to 
different parts of the world needs dif- 
ferent repairs. More extra engines and 
parts are needed in North Africa, be- 
cause of the sand, than in other places. 

An air filter, essential in Africa, will 
not work at all in sub-zero countries; 
it makes ice. 

Repairs at the front are made by 
mobile service units. Most combat plane 
manufacturers maintain master mainte- 
nance men at the front to give instrue- 
tion. 

Typical of these maintenance groups 
is a unit which the Wright Aeronautical 


212 


stationed on the African 
which 


Corp. has 
desert. In the large truck 
tains the machine shop, there is an elee- 


econ- 


tric generating plant, two drill presses, 
a bench grinder, an air compressor and 
a battery charger. Miniature lighting 
systems are installed. A _ hurry-up 
“black out” is accomplished by throwing 
the main switch. 

Boeing has had traveling technicians 
watching the performance of its Flying 
Fortresses since the early days of World 
War IL. 


Douglas maintains crews of these ex- 


pert trouble shooters on numerous war- 
fronts. Lockheed likewise has its teeh- 
nicians in many parts of the world, and 
there are also scattered about numerous 
strategic points the factory-trained men 
from Curtiss, Bell, Martin, North Amer- 
ican, and Consolidated. 


Civilians Replacing Enlisted 
Men at Military Sub-Depots 


Maintenance personnel at the Luke 
Field Sub-Depot, Arizona, is rapidly 
being civilianized so that experienced 
mechanics can be released for duty at 
operational centers. To the greatest pos-" 
sible extent, civilian personnel will be 
women employees in order to further 
assist the national manpower economy. 

At the well-organized Luke Depot, 
which performs everything in the line 
of maintenance up to major overhaul, 
women are being trained for the jobs to 
which they are best adapted, including 
instrument repair, work with fabrics, 
woods, and even sheet metal. Minor 
engine repairs involving the less stren- 
uous phases may also be handled by the 
women employees. 

Male employees will always be neces- 
sary for the heavy maintenance and sup- 
ply work due to physical requirements 
and also to certain administrative re- 
quirements. Officer personnel in limited 
numbers will be required to insure that 
the military mission is effectively ecar- 
ried out and kept up to date with chang- 


ing requirements, 


LEFT: Wallace G. Hancock, Assistant Supt. of the Luke Field Sub-Depot, shows Miss Elizabeth 


Kirby how to change spark plugs in an AT-6A advanced trainer. 


Miss Kirby is wearing the 


uniform which may be standardized for women employees at the depot . . . RIGHT: Civilian 
mechanics at Luke Field preparing a new engine for installation at the Luke Field Sub-Depot. 
The uniforms are not military and are especially selected to meet climatic conditions in Arizona. 


U. 8. Army Signal Corps Photo 
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Sent "upstairs" to destroy an enemy 


attack, this flyer is placing his bets 


"on the nose" of his Army Airacobra. 


For firing through the nose of his 
sleek and speedy fighter is a mighty 
cannon. A single shot, struck home, 
will blast the biggest bomber from 
the sky. 


When plans were laid to build this 


"flying cannon" no gun so large 
had yet been mounted in a single- 
engine plane. And Bell Aircraft, too, 
did its betting "on the nose." We 


set a cannon out in front then built 


a fighter plane around it. 
It was a new and untried 
theory that called for pioneering skill 


and engineering genius. 


Theorists said it wouldn't work — 


scoffed at the thought—while a staff 


Army Airacobra on a Fighting Front 


fighter of its kind. With 

engine "aft" the pilot sits 
behind his cannon, as though he 
rode the breech, so deadly accurate 
is his aim. With all at stake he’s bet- 
ting plenty "on the nose." © Bell Air- 
craft Corporation, Buffalo, New York. 


of able aircraft engi- 
neers, assisted by CAeracobrat fe | for vielory 


our Army Air 


Force, set out to 


do the job. 


Our answer is the 


Airacobra—the 


FUTURE — FOR PEACE 


BE ay, 


only single-engine PACEMAKER OF AVIATION PROGRESS 
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STRIKE WITH GUN AND B0MmB / 


To destroy the enemy in the skies and to demolish his armored 
forces and services of supply on the ground is the dual mission 
which is bringing new fame to bomb-equipped Curtiss P-40 War- 
hawks. These pursuit planes give the United Nations a new and 


deadlier type of weapon. 


For outstanding accomplishment, ¢€ a) R T hd SzerW R i 4, H T 


Curtiss- Wright Buffalo workers 
are now proud possessors of ler poration. 


gti pecan gadiataataa AIRPLANE DIVISION 


Production Award. 


Send 10¢ for your copy of “Men and Wings”—a fascinating 96-page history of aviation by Assen Jordanoff. Airplane Division, Curtiss-Wright Corp., Buffalo, . Y. 


* 


1937 First fighter-bomber to 1938°* The Hawk 75...a mono- 1940 ° Curtiss ae Toma 
use retractable landing gear — plane fighter-bomber, incorpor- hawk. : ee pee the R.A.® 

used by the Navy and by China, ating heavier defense armament, in the middle East and the | 
Argentina and Siam. Wing _ increased maneuverability and American Volunteer Group # 
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By EDGAR A. VAN DEUSEN 


TO PREDICT TREMENDOUS growth 
for private and commercial flying in the 
United States over the next few dee- 
ades seems like betting on a “sure 
thing,’ but to venture a quantitative 
forecast of this growth might seem to 
be rank speculation. Nevertheless, a 
quantitative estimate of the expansion 
that a growing industry may reasonably 
expect to achieve can serve a useful 
purpose. 

Several growth predictions of a gen- 
eral nature have been offered from time 
to time by leading representatives of 
aviation. For instance, Robert H. Hinck- 
ley in 1940 said: “Our federal airways 
experts estimate a volume of air traffic 
by 1945 that will be from 20 to 30 times 
what it is to-day,” while W. A. Patter- 
son, president of United Air Lines, 
shortly thereafter said that the air 
transport industry had reached only 15 
percent. of its potential markets. 

These two estimates are not in sta- 
tistical agreement, but obviously Mr. 
Hinekley’s figures pertain to all classes 
of civilian flying, while Mr. Patterson’s 
refer only to common earrier flying. 
Both predictions, it should be noted, 
were made prior to Pearl Harbor and 
fore it was fully realized that the 
United States was to participate directly 
in the war. 

In this study, which confines itself to 
passenger travel on common-carrier air- 
lines, there has been developed a “curve 
of expectaney”—which is offered with 
some reserve—but which attempts to 
forecast the long-term growth of rev- 
enue passengers and revenue passenger- 
niles, vear by year, until the assumed 
-aturation level has been reached. Air- 
ine travel within the United States only 
ias been considered, and no attempt has 
een made to estimate express, freight 
and mail expansion. Since the curve 
deseribes a mathematical series it is a 
smooth trend line and ignores all eyeli- 
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HOW MUCH 
PASSENGER TRAFFIC? 


In estimating future growth of domestic air traffic, some interesting criteria can 


be established by reviewing growth characteristics of other forms of transportation. 


cal and short term distortions and such 
dislocating influences as the present war. 

The experience ¢urve of air transport 
thus far is too short to serve as a trend 
indicator, or as a reliable base from 
which to project future growth. The 53.6 
percent increase of 1940 passenger trat- 
fic over 1939, for example, if used as an 
index of future expansion, quickly leads 
to improbable results. For if it were 
assumed that revenue passenger-miles 
would continue to increase at this an- 
nual percentage rate, they would expand 
to 8,901,830,000 by 1945, a volume that 
exceeds Pullman’s 1940 revenue pas- 


‘senger-miles of 8,214,000,000. By 1950 


they would have expanded to 76,108,- 
880,000, or 5.3 times Pullman’s peak of 
14,335,400,000 in 1920. 

Over the six year period, 1936 to 1941, 
the airlines’ average annual rate of in- 
crease has been 31.4 pereent. This rate 
projected leads to less improbable re- 
sults, viz., approximately 4,100,000,000 
revenue passenger miles by 1945, or 50 
pereent of Pullman’s 1940 volume. But 
when extended to 1950 the result again 
seems unlikely, being 16,000,000,000, or 
11.5 percent above the 1920 Pullman 
peak. 

Unfortunately there is comparatively 
little “past” to common carrier air trans- 
portation, therefore, rather than at- 
tempting to project directly from airline 
statistics of the last few years it has 
seemed preferable to review the growth 
history of other forms of transportation 
in the United States. Before doing so, 
however, it may be well to consider 
briefly the general phenomenon of 
growth. 


The Phenomenon of Growth 


Biologists have long observed that 
the quantity-time curve (frequently 
called the growth curve) of organic life, 
as manifested in plants and animals, 
traces a definite and characteristic pat- 
tern. Experience also indicates that 
organic growth as manifested in eco- 
nomie activity tends to chart a similarly 


* and short term influences 





characteristic trend curve, though the 
experience curve—which reflects cyclical 


will show 
wide and irregular divergencies from the 
mathematical curve. 

A number of mathematical equations 
of growth curves have been developed, 
one of the most useful and satisfactory 
of which is the logistie curve. originated 
by the Belgian mathematician Verhulst. 
This was later r-odified into the so-called 
Pearl-Reed curve by Raymond Pear! and 
L. J. Reed of John Hopkins and adapt- 
ed by them to biometric and population 
studies. There appears to be no sound 
reason Why it is not equally applicable 
to econometric studies. 

The equation of the logistic curve as 
used in this study is: 

k 
~ 1 + eutoz 





Y. 
ia which, ).=computed values on Y axis 


xz=time intervals on X axis 
(years) 

e=Napierian base 

k=upper limit of values 


The curve passes through three equi- 
distant selected points, one near the be- 
ginning, one at the middle and one near 
the end of the period covered, designated 
Yo, ys and yz Three “expectancy curves” 
are presented, as discussed later, viz.: 
A, B and C. The value of y, is the av- 
erage number of passengers carried an- 
nually during the ten year period 1925- 
1935; yz: is a value near the assumed 
upper limit and y: is the middle value 
at the point of contraflexure. 

The curve and its equation, therefore, 
is no magical formula for the predie- 
tion of future growth, but a mathemat- 
ical trend line over a period of years 
predicated on an assumed peak to be 
approximated at an assumed time. 


Economic Production 


Bassett-Jones states that economic 
produetion in the United States follows 
one of three general trends, depending 
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...and here’s the 


aircraft industry’s 


The Black & Decker Holgun is 
the most widely used electric 
tool in the aircraft industry. 
Light, compact, with ‘Pistol 
Grip and Trigger Switch,” the 
Holgun 4” Drill is designed for 
use in tight places, won’t heat up 
under extreme service. Holgun 
comes in torques and spindle 
speeds for production drilling 
in all types of aircraft materials 
—in parts, sub-assemblies and 
assemblies—in armaments, vital 
instruments and equipment. 


top choice drill 


The Holgun (pictured above) is 
just one of many Black & Decker 
Portable Electric Tools used to 
speed aircraft production, main- 
tenance and repairs. A few more 
are pictured on this page. For 
sound advice on any tooling 
problem you may have, and as 
a convenient, dependable source 
of supply, phone your nearby 
Black & Decker Distributor. Or 
write to: The Black & Decker 
Mfg. Co., 738 Pennsylvania Ave., 
Towson, Maryland. 


LEADING DISTRIBUTORS EVERYWHERE SELL 


Blocka OD 


aH 


PORTABLE ELEcTRIC TOOLS 


REE pacer 


For Setting Studs in aircraft engines 
(illustrated), or driving anything from 
tiny screws to large nuts B&D Power 
Drivers speed many operations. 


For Sheet Metal Cutting, Bs D Lectro- 
Shears handle intricate work or straight 
line cutting at top speed. Available in 
16-gauge and 18-gauge models. 


For Reconditioning Aircraft Valves and 
valve seats, B&D Elecric Valve Refacers 
and Valve Seat Grinders do factory- 
accurate work at war-emergency speed. 
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upon certain basic differences, as fol- 
lows: 

1. Production based on exhaustible 
raw materials, such as coal, iron, copper, 
oil, ete. 

2. Production based on renewable 
raw materials, such as agriculture, water 
power, ete. 

3. Mixed types of production, such as 
various examples of manufactured goods 
and services. 

The ideal eurve for each of these 
three types is indieated in Fig. 1. In 
Type | it is obvious that eventually all 
reserves must be exhausted and produe- 
tion decline to zero, as, for example, 
copper and tin mining in England. 

In Type II it is equally plain that an 
upper asymptote, or saturation level, 
must be approached, beyond which no 
further expansion can be expected. 

In Type III saturation level is fol- 
lowed by a period of decline occasioned 
by competition, new inventions, ete., 
until a lower asymptote or new level af 
stability is gained. 

The law of organie growth as exempli- 
fied in eeconomie activity appears to com- 
prise four or five main and successive 
periods, substantially as follows: 

Period I: Experimental and introdue- 
tory period, during which the public is 
being edueated to accept the new idea. 

Period 2: Rapid growth period: full 
acceptance by the public—the new goods 


or services become an integral part of 
social and economic life. 

Period 3: Retardation period; growth 
slows down as saturation level is grad- 
ually approached, 

Period 4: Saturation or maturity 
period, : 

A fifth period follows in Type III 
industries, viz., a period of negative 
growth or decline. Railroad passenger 
transportation is an example of this 
type. 


Population and Railroad Travel 


This study deals with transportation 
‘ather than with the production of raw 
materials or fabricated goods, but the 
sume basie laws would appear to apply 
and in the curves presented, marked 
similarity to the ideal or theoretical 
growth curves will be noted. 

Since all economic activity depends on 
population, Fig. 2 is given in order to 
show the growth of population in the 
United States. The projection from 
1940 to 2000 is based on estimates by the 
Seripps Foundation for Research in 
Populatian-Problems. It will be observed 
how closely it follows the pattern of a 
Type II curve shown in Fig. 1. 

In 1830 the population was 12,866,- 
000, and railroad mileage was 23; by 
1840 population had grown to 17,063,453 
and railroad mileage to 2,818. From 
that point on mileage increased steadily, 


keeping pice with a fast growing popu- 
lation and territorial expansion as indi- 
sated in Fig. 3. Maximum growth of 
mileage occurred in the decade 1S80- 
1890, after which growth slowed down 
as the saturation level was approached 
and eventually the 1916 peak reached, 
Since 1916 total mileage has declined as 
unprofitable branch lines have been 
abandoned in response to competition of 
the automobile and improved highways. 

Despite frequent accidents which were 
sometimes accompanied by appalling 





loss of human life, there was a widening 
public acceptance of railroad travel, 
and the number of passengers carried 
each year expanded far ahead of the 
rate of increase of track miles and 
population. The period of maximum 
growth appears to have been between 
the years 1880 and 1910. The peak was 
reached in 1920, since when rail passen- 
ger travel has declined rapidly and now 
seems to be seeking a new and lower 
stability level, though it is by no means 
clear that the declining trend has ter- 
minated. The curve, as illustrated in 
Fig. 4, can be elassified as Type III, 
though it is much distorted by cyclical 
and other influences. 

In 1867, when the population was 
about 36,000,000 and railroad mileage 
about 39,250, “Pullman’s Palace Car 
Company” was organized to provide 
sleeping accommodations for rail travel- 
ers and a degree of travel comfort 
not afforded by the usual day coaches. 
Its appeal was however, to the wealthier 
class of traveler. Growth was slow in 
the earlier years, but rapid from 1900 
up to the 1920 peak, after which a 
progressive decline set in. The entire 
experience, as shown by Fig. 5, thus de- 
scribed a curve of Type III characteris- 
tics. It should also be noted that this 
“luxury” class of travel is especially 
vulnerable during cyclical depressions. 


Millions of 


925 30 35 


With the advent of the automobile 
about 1900 a new and significant factor 
was introduced into the transport situa- 
tion, though unappreciated at that time 
and for many thereafter. Regis- 
trations of passenger automobiles were 
about 8,000 in the 1900; in ten 
years annual registrations had risen to 
458,000, and in 1913 they 
million mark. When these annual figures 
6, they describe 


years 
year 
yassed the 
} 


are plotted, as in Fig. 
approximately a Type II eurve, except 
for the distortion occasioned by the col- 


lapse and depression which followed 
1929. Ultimately, as flying inereases, it 
may well change into a Type III curve. 

these five 


By examining carefully 


curves on the composite Fig. 7, the year 
in which the automobile dealt its decisive 
blow to the railroads can be readily 
detected. It will that 1920 
the peak year of both Pullman and rail- 
way passenger travel, and that automo- 


be seen was 


bile registrations had already entered 
their period of maximum growth. Rail- 


road miles had passed their peak. 


A Basis for Estimating 


Reasoning from the facts and figures 
which underlie charts, it be- 
comes possible to make a perhaps not 


these six 


unreasonable estimate of the saturation 
level of airline passenger travel, both 
as to time and quantity. 
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In this connection it is pertinent to 
bear in mind that the railroads experi- 
enced their long period of growth (about 
90 years) mainly. throughout an era of 
heavy immigration and rapid popula 
tion growth, and of territorial expansion 
after frontier. Auto- 

the other hand, de- 
veloped during an era when population 
orowth had started to slow down, when 

was relatively mature and 
the last geographical frontier had been 
crossed. Nevertheless, if we 
to have reached its approximate peak, 
its growth has been more rapid, cover- 
ing a period of only about 40 years. It 
is important, however, to note this sig- 
difference: that the automobile 
provides individual and family trans- 
portation rather than mass transporta- 


beyond f rontier 


mobile tra vel, on 


the country 


assume it 


nificant 


tion. 

Bearing in mind these general facts, 
it is examine the 
following figures and ratios: 


now of interest to 


(Turn to page 282) 


Seat Miles 
{Wilfions} 
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12,000 «17,140 
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EVES, EARS 
AWD A STRONG ARM 
— FOR THE WAVY / 


DESTINED TO SEEK OUT AND STRIKE DOWN the enemy on the 
seven seas, new Ryan-built Navy SOR-1 warplanes will soon be rolling 
off our assembly lines in volume to join the growing airmadas of the 
U.S. and United Nations. 
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TWENTY YEARS OF RYAN “KNOW HOW?” insures both quantity 
and quality production of these formidable planes, built to better 


perform one of the biggest jobs at hand —scouting the seas to provide 
air protection and striking power against Axis submarines and war 
ships. All-out production of these Navy aircraft is but one of many 
Ryan assignments for victory. 
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RYAN AERONAUTICAL COMPANY 


—a. San Diego, California 


MEMBER, AIRCRAFT WAR PRODUCTION COUNCIL, INC. 
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; 1922 A Leader in Air Progress for Twenty Year- 1942 
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FIRST TO BE SERVED ARE THE WAR NEEDS OF THE NATION 


Adopted — for their ruggedness and high performance — as standard 
equipment of the Army Primary Training Planes, SENSENICH 
Propellers are being rapidly absorbed by the Military Services. 


But,—SENSENICH also has an obligation to the Trade which has 
been demanding SENSENICH Propellers in ever-increasing quantities. 


SENSENICH is sparing no effort to meet the Commercial requirements 
as rapidly as is possible without interruption of its War program. 


= §SENSENICH BROTHERS 


(LANCASTER MUNICIPAL AIRPORT) 
LITITZ, PENNSYLVANIA, U.S. A. CABLES: SENSNIK 
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UNIVERSAL Repair Stand 





Top photo shows how two Universal 
Stands with propeller wells open and 
bottom platforms put in transverse po- 
sition form an ideal shape for motor 
maintenance. Lower photo illustrates 
the manner in which a 22 ft. straight 




















line stand is made by placing two mas- é 
ter units end to end and connected with / 
a bridge platform. Fy 
; = 
; 
werT t 
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Without the use of a single tool the stand is quickly folded into a “pack- 
age" that measures only |'5"" x 2'10" x 7'0"' with no loose parts . . . Slides 
easily under wings, takes up little hangar space and can be shipped without 
boxing in truck, train or transport. 


PAT. APPLIED FOR 


Designed not just for one job on one particular 
plane but as a multi-purpose working platform 
adjustable to the shapes and heights required for 
many jobs on many planes. 


Each master unit, measuring 26” wide by 7’ long 
can be “opened up” to form a platform 8'6” long 
at any heights from 3’6” to 66”. A flip of the 
hinged cover in center of stand provides an ade- 
quate propeller well. . . . Arrangement of two or 
more Universal Stands permits an “H”, “L”’, “T” 
or “Z” shape or a hollow rectangular platform— 
combinations that cover every phase of “high 
reach” aircraft maintenance. 


While in use these light, versatile stands are held 
absolutely rigid and motionless by means of Bas- 
sick Tiuck Locks: The job over, a slight push 
sends them rolling to the next operation on spark- 
less plastic wheeled casters. 


Prior to March 1942, W & M Universal Stands 
were all “special jobs”, but their success in both 
civil and military service has prompted us to estab- 
lish quantity production. . . . Glad to send you 
further details and quote prices and delivery dates. 
Write or wire today. 


~. 


THE WOLFE & MANN MFG. €06. 


AIRCRAFT EQUIPMENT DIVISION 
c3th. & SISSON STS., BALTIMORE. MD. 
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SS BLITZER” 


rf Cutting Apparatus Yet Developed 
in 








Large 
—Keeps Airfields 


Experts advise that at least 10-15 cuttings a season (depending upon location and weather) 
are required for development of the best turf conditions, which is important, because thick, 
dense turf: 


1. Keeps down dust which is a cause of too fre- 3. Absorbs rainfall, preventing muddy areas and 
quent plane motor tear-downs and parts replace- the danger of serious skids. 


ments. (Originally 257% — now 65% est.). 4... Helps eliminate wheel marks which can be 


2, Helps eliminate hazards of loose stone, aggre- photographed from as high as 30,000 feet. (An 
e _ ° ° ° . 
gate, gravel, etc., injuring propellers during important consideration for tactical bases.) 


motor revups, take-offs and landings. 








nhataie CAPACITIES COMPARED 











The lawn, or golf course type gang mowers, because of 
their construction, cannot be hauled at practical speeds 
exceeding 6 miles per hour under Airfield conditions. The 
7-gang size at this speed has a capacity of only 11 acres 
per hour, or 88 acres per 8-hour day. (Practical operating 


capacity 50-55 acres per 8 hours.) 











atl 


Maintaining mowing s¢ 





ules on widely scattered Disper- 


sion Fields ma ot always be possible or practical by 


ispersion Field, is needed to load and unload equipment. 
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With millions of acres of turf in new Airfields to be cut regularly, a 
new problem presented itself, not only to Worthington Engineers 
but to new Officers in charge of these large areas. Speed, plus 
economy of gasoline and man-power, was the answer sought! 
And that answer is the new Worthington Airfield “Grass Blitzer.” 

More than a year ago the Worthington Mower Company, for 
30 years specialists in ‘mowing and turf maintenance, applied 
its knowledge and experience to the development of this large 
capacity unit — a fast Tractor and new combination of Gang 
Mowers. Comparative and conservative figures show its grass cut- 
ting capacity to be four times greater than that of any other 
combination of grass cutting equipment under Airfield conditions. 

“Grass Blitzer” is the name we have given this new grass 
cutting apparatus, but it’s more than just a machine — it’s a 
principle, a method, and involves a system of mowing Airfields 
which accomplishes the desired results for turf development at 
the most practical, efficient and economical cost. It is a new 
problem — it will be with us for years. We must take into con- 
sideration not one cutting — but 10 to LS cuttings per acre per 


year and not alone the acreage on one individual Airfield but our 


Government's complete problem involving millions of acres. Every 
dollar that is saved in initial equipment cost—every man-hour 
that is saved— every gallon of gasoline saved—by the Worthington 
“Grass Blitzer” machine and grass cutting method for Airfields 
— contributes that much more to our War effort and Victory! 

It is only natural that Worthington — first to develop the 
“gang mower” principle — the triple, five and seven-gang mowers 
to solve “peace time”’ mowing problems, should be first to study 
the military problem of Airfield turf cutting and first to 
produce equipment that does the job efficiently, 
economically and fast. 

The tremendous capacity of the “Grass Blitzer” is made pos- 
sible by an entirely new type of gang-mower. Castors and rollers 
(ground contacts) have been eliminated — only large traction 
wheels touch the ground and the height of cut is established by 
suspension from the frame instead of from the ground up. 
This enables the fast (powered by Chrysler) Worthington tractor 
to haul a 9-gang, cutting 21 14 feet, at 20 miles per hour, cutting 46 
acres per hour, or 368 acres per 8-hour day. (Practical operating 
speeds at each Airfield depend upon finish surface grading.) 
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WITH OTHER MOWING METHODS: 








The new Worthington Airfield “Grass Blitzer’’ is capable 
pperating at speeds in excess of 20 miles per hour! 
The 9-gang-has_a cutting swath of 21 feet 2 inches and at 


icon hour has 


368 acres per 86-hour day. 


~ or 


acity of 46 acres per h 


The Worthingto 
Trailer is 
the-Gperator over public roads from one field to another 


Grass Blitzer’ Dispersion Fieid Transport 






tached to the tractor element and hauled by 








at speeds in excess of 30 miles per hour. This “one-man” 
mobility of the “Grass Blitzer” outfit, and its high grass- 
cutting capacity, make it possible to study the possibilities 
of grouping acreage within a given radius to be serviced 
by one “Grass Blitzer” outfit from Main Base Fields. 

The “Grass Blitzer” gang is disassembled and loaded, or 
unloaded and completely assembled in less than one-half 
hour by one man. Gas and oil are not always available at 
Dispersion Fields — the Worthington Transport Trailer 
provides 5 five-gallon gasoline cans and | five-gallon oil 


can to solve this problem. 
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... AND NOW COMING OFF THE PRODUCTION LINE 
THE “HONEY BEE” ARC CONTROL STATION 


Specially developed for welding light gauge metal in the 


Gircraft industry. It's three outstanding advantages: 


1. More arcs per machine. 


2. Gradual current reduction for remote crater 
control. 


3. Remote control of all.operations. 


Do not fail to see ouf 


vember issue of this 
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CP SMALL TOOLS SPEED UP CLOSE-QUARTER WORK 











A COMPACT, HAND-SIZE, but amply pow- 
ered for fast 1/8” to 3/16” drilling in light 
metals, CP No. 301 Pneumatic Drill is avail- 
able in a wide range of sizes and speeds, 
with various types of heads and handles, 


Y TIGHT RIVETS in tight places—the CP-3X 
Aero Riveting Hammer with angle attach- 
ment—the only airplane riveter with attach- 
ment for riveting in hard-to-get-at places. 














| DRILLS, SCREW DRIVERS, WRENCHES 


DESIGNED FOR SPECIFIC JOBS 


Small, Light, Easily Handled by Women 


NEW YORK (CP)—The speed with which 
CP Pneumatic Drills, Aero Riveters, 
Wrenches and Screw Drivers carry out 
their work—even in the closest quarters— 
has won them wide use in the aviation in- 
dustry. Light, compact, small in diameter, 
easily gripped, and permitting continuous 
use without fatigue, they are ideally suited 
for use by women workers. 

Write for data on the world’s largest line 


of Aviation Tools. 


CHICAGO PNeumatic 


TOOL©@ company 


General] Offices: 8 E. 44th St., New York, N. ¥. 











® FAST, LIGHT, EFFICIENT, cp No. 301 Pneumatic 


Screw Drivers speed up screw driving. 45° and 
90° angle models for the hard-to-get-at places. 


<< FAST NUT RUNNING in close quarters is easy 
with CP-337-RAF Pneumatic Wrench (impact type) 
with 45° angle head. Note how easily girl reaches 
these %4” nuts despite, the horizontal member. 
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When the “All Clear” of final victory sounds, Jefferson-Travis will again make 
available its two-way radio communication equipment for private and com- 


mercial use throughout the world. But until then we will concentrate all of our 
effort and energy in the continued production of equipment for the armed 
forces of the United Nations. 


* 


NEW YORK, N. Y. 
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GENERAL GONTROLS 


ELECTRIC. VALVES 
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OIL OR GASOLINE 
SAFETY SHUT-OFF 


(TYPE AV-12 AT LEFT) 
These valves are of the 
packless, semi-balanced or 
single-seated, metal-seated 
type. Available normally 
open or normally closed, 
requiring current only to 
close or open. No integral 
control switches. Avoid 
vapor lock. For intermit- 
tent duty only. Operate on 
D.C.—from 6 to 24 volts. 

- Handle oil and gasoline. 


FUEL CONTROL 
TO CABIN HEATERS 


(TYPE AV-1 AT RIGHT) 


These valves are of the 
single-seated, metal-seat- 
ed, two-wire, current fail- 
ure type. Weigh from less 
than ¥% lb. up. Handle all 
vapors, vapor mixes, liq- 
uids and gases. Operate on 
D.C. Available for contin- 
uous or intermittent duty. 
Operation unaffected by 
vibration, mounting posi- 
tion or acceleration. 








NEW BULLETIN. Iliustrates and 
describes complete General Controls 
AV Series, which include valves for 
engine priming, gasoline cross feed, 
oil dilution, fuel and anti-icing fluid 
control ; also high pressure 3-way and 
4-way selector valves. Request copy. 





PIONEERS AND LEADERS IN THE DEVELOPMENT 
AND MANUFACTURE OF MAGNETIC VALVES 
801 ALLEN AVENUE, GLENDALE, CALIFORNIA 


BOSTON * NEW YORK ¢ PHILADELPHIA * ATLANTA * DETROIT * CHICAGO 
® CLEVELAND ¢ KANSAS CITY * DALLAS * HOUSTON * SAN FRANCISCO 
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Send these 
INTERCEPTORS 


against Delays and 
Errors in Production 





On production machines and processes, Veeder-Root 
Counting Devices keep up a running fire of facts-in- 
figures that help to fight off the attacks of waste, 
delays and all the countless errors that grow out of 
guesswork and uncertainty. For your production 
men can see, in plain black and white, from moment 
to moment, exactly where each machine stands in 
relation to total production. So they can see any need 
for adjustment or change of control. There are 
Veeder-Root Devices for mechanical and electrical 
operation on every type of machine...to count in 
any terms or units of performance. Quick and easy to 
install, without disturbing production routine. Learn 
how you can count on Veeder-Root. Write. 










Medium Size Reset 
Counters for counting 
strokes or revolutions 2 
to 8 figure wheels. May 
be furnished with total- 
izer, and lock-key if d<- 
sired ...also with electric 
contact arrangement. 





1) 


VEEDER-ROOT 


Counting and Computing Devices 
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Proper Staking Important 

Restrictions on civilian flying imposed 
along both eoasts have brought a sharp 
increase in wind accidents to ships tied 
down out doors in areas where flying is 
still permitted, according to a report of 
Aero Insurance Underwriters. 

Such accidents already have damaged 
some planes beyond repair and in others 
the shortage of parts and materials has 
kept planes and pilots grounded, they 


sav. 
While there are several satisfactory 
methods of staking ships down, the im- 





FLYING MINUTE MEN 
Typical of the services being rendered by 
Civil Air Patrol is this scene, made "some- 
Two CAP pilots load 


an Aeronca with munitions samples just before 


where in New Jersey.” 


taking off for an Army proving ground, where 
the samples will receive a thorough going over. 
Immediately after heat-treating at a nearby 
plant, the samples, still hot, are rushed to the 
airport where they go aboard the planes for the 
flight to the proving ground and proof firing. 


portant thing, it is pointed out, is to 
keep a careful and constant cheek on 
the method used to see that changes 
have not loosened ropes and stakes or 
shifted the airplane. 

In many eases where wood stakes have 
been used, rain has swollen them enough 
to enlarge the holes in the ground so 
that when the ground later dries out, 
the stakes have been left loose. Cement 
blocks with ring attachments set flush 
with the ground surface are said to be 
be the safest equipment. Next best bet 
is said to be to bury logs with ring 
attachments. 

In tethering a plane, good strong 
rope should be used—keeping in mind 
hat today’s rope may not be as strong 
as pre-war material—allowing plenty of 
freedom for it to streteh and shrink with 
the weather. The tail should be securely 
attached to a metal pin, but care should 
be taken to see that too much play is 
not given as it might be whipped back 
and forth with ensuing damage to the 
tail surtaces. 


Solomon Heads Training Unit 


S. J. Solomon, president of Northeast 
Airlines, Ine., has been named to head 
a coordinated training program by which 
the domestic airlines will attempt to 
keep themselves supplied with both 
flying and ground personnel necessary 
for their vastly expanded special serv- 
ices for the Army. 

The new organization will be known 
as “Air Line War Training,” and will 
be charged with obtaining pilots, navi- 
gators, radio operators, mechanics and 





others essential to operation of the 
world-girdling airlines already in service 
and due to be greatly expanded. 

Headquarters will be maintained in 
the American Security Bldg., Washing- 
ton, D. C. 


ON PATROL... 





e CAP courier service continues to ex- 
pand. Pennsylvania’s Wing—old hands 
at the business now—has inaugurated 
another service at York, where five 
planes and pilots are on duty, available 
for all the city’s wide range of war in- 
dustries. This service has already proved 
of exceptional value, since York has no 
regular airline connections ... . The 
Second Courier Command has been or- 
ganized at Buffalo, N. Y., and another 
is being set up at Syracuse . . . The 
most spectacular civilian defense dem- 
onstration yet staged recently broke in 
Birmingham, Ala., when 50 CAP planes 
converged on the city to drop more than 
6,000 “bombs”’—bags of sawdust tagged 
with red and vellow streamers to mark 
them as incendiaries or high explosives 

. Enlistment applications received by 
National Headquarters have passed the 
58,000 mark and still pour in at a rate 
fast enough to keep most units up to 
operational strength despite the fact 
that many men are being lost to the 
services or other wartime assignments 
oli In cooperation with the Navy 
League, Kentucky Wing is staging a 
series of eight Sunday mobilizations 
throughout the state to bring out crowds 





Army Air Forces mechanics, receiving training at the Boeing School di- 
vision of United Air Lines, on parade as the school is awarded a special 
merit pennant “for outstanding service.” The Boeing school has been 
training mechanics for the AAF since 1940, the facilities having been 
increased several times since the program was inaugurated. In making 
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FOR BETTER MAINTENANCE 


their tasks.” 


United Atr Lines Photo 


the specially created award to T. Lee, director of the school, Maj. Gen. 
John F. Curry said that “in times like these, when every effort must be 
bent toward winning the war, it is porticularly gratifying to those in 
command to find the schools doubling their efforts toword fulfilling 








EMBRYO PILOTS 
The why and how of flying is explained to Air Training Corps of America members in aero- 
dynamics class at Albert Leonard High School, New Rochelle, N. Y. Under its program ATCA 
plans to give pre-flight training to two million 15- to 18-year olds by 1944, covering such sub- 


jects as aerodynamics, meteorology, navigation and communications. 


In addition the members 


undergo rigorous physical training to toughen them up to standards set by Army and Navy Air 


Forces. 





for Navy recruiting. The first such show 
brought out 93 of the Wing’s available 
97 planes; more recruits were signed up 
on the one day than for several weeks 
previous ... For the third time New 
York CAP has had a plane donated. 
This one came from the Penny-A-Plane 
Club, organized in Middletown for one 
purpose—to collect enough pennies to 
buy the plane. The first plane donated 
was given by Group Commander John 
Wright who had some training he 
wanted to do but no plane with which to 
do it. When some of his fellow citizens 
of Jamestown heard of it by round- 
about ways they started sending in do- 
nations with the result that there was 
not only money enough to buy another 
plane, but some left over for operating 
expenses . . . Latest addition to Na- 
tional Headquarters is First Lieut. Rich- 
ard §. Wolfe, AAF. 


New Las Vegas Airport 


Ground has been broken for a new 
airport, 5 mi. south of Las Vegas, Nev., 
to be known as Alamo Airport. The 
facilities will be open to the public. 

A complete government-approved fly- 
ing school and aireraft repair station is 
being moved from the East and the op- 
erating company, Alamo Airways, will be 
managed by George Crockett, formerly 
with Stinson Aircraft Division of Vultee 
Aireraft, Ine. Crockett reports that 
while the main purpose of the organiza- 


tion will be to train pilots for the Army 


and Navy, every effort will be made to 


230 


develop facilities for the private pilot 
and the post-war flying tourist. 

Two hangars are to be constructed im- 
mediately, one to be used for flight 
training operations and the other to 
house privately owned planes, 


ALONG THE APRON... 





® University of Southern California has 
started first of five classes of 25 student 
pilots it will train annually under the 
CAA program. Flight and ground train- 
ing will be given at Baker, Calif., with 
flying portion of the courses assigned 
to Ralph Hemphill’s United Flying 
Schools of America, Inc., at the Silver 
Lake Airport. All students will be Army 
and Navy Reserve personnel enrolled at 
USC... Polaris Flight Academy’s War 
Eagle Field at Laneaster, Calif., form- 
erly used exclusively for training RAF 
cadets, has been taken over by the Army 
Air Forees as a civilian-operated basic 
training school . . . Boeing School divi- 
sion of United Air Lines, which has 
been training AAF mechanics for the 
past two years in addition to its com- 
mereial ground school program, has con- 
verted 100 percent to military training; 
all commercial training has been sus- 
pended for the duration ... Travel fel- 
lewships awarded by Pan American Air- 
ways in cooperation with the Institute 
of International Edueation have been 
awarded to 15 Latin Americans. 





af} TRANSMITTER 


DEMONSTRATOR e@ 


VISUAL TRAINING AID 
This visual device for speeding training was developed at United Air Lines' Boeing School of 
Aeronautics to demonstrate transmitting principles and operation. The schematic diagram shows 
the oscillator, radio frequency amplifier, and speech amplifier with plate modulation. Each symbol 


on the circuit diagram represents the actual part mounted directly behind it on the opposite side 
of the panel. Component parts are wired together as in the circuit diagram and perform exactly 


the same as in any radio transmitter. 
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.. nor will this global storm deter our forward flight.” 


LITHO INU.S A 


pone gs 


PUMP ENGINEERING SERVICE CORP.—DIVISION OF BORG-WARNER—CLEVELAND, OHIO 


now, and in the e—PESCO pump peys 2 excels | 
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Xe To bring Peace to this mad world, we 
are sending our Bombers over the “Land 
of the Rising Sun”, manned by American 
boys protected by ‘chutes made of silk. 


Our entire production of parachutes is 
being devoted to the service of our Armed 
Forces. Before the war Switlik ‘chutes were 
used by the majority of pilots in the United 
States, and we are preparing now to 
accommodate the requirements of a tre- 
mendously expanded aviation industry 
after the war. 


How ? 


By constantly redesigning and improving 
our ‘chutes; by incorporating more safe- 
guards, finding better materials, develop- 
ing better workmanship and lowering the 
cost. Our specifications are now, and al- 
ways have been, more rigid and exacting 
than even those laid down by the watch- 
ful Civil Aeronautics Authority. 


So, when the last battle has been won, 
you will find us prepared to meet the 
needs of America’s new army of peace- 
time pilots. 

Faithfuily, 


seiner tae +d 
. - President 


SWITLIK PARACHUTE COMPANY 


AMERICA’S LARGEST MAKERS OF PARACHUTES 
TRENTON, NEW JERSEY 
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FW-I90A3 


RIGHT: Flight tests of this Focke-Wulf 190A3, 
captured intact by the British, reveal many un- 
usual design and construction features but show 
that "the pride of the Luftwaffe" leaves much 
to be desired. Note the wide tread of the 


THE FW-190A3, newest and “hottest” 
German fighter plane, is an extremely 
good craft, but it does not live up to 
the claims made for it by Nazi official- 
dom. In fact, both British and American 
planes can, as has been proven in com- 
bat, more than hold their own against it. 

Nevertheless, many points of interest 
and value to the designer, the produc- 
tion man and the maintenance chief have 
been brought out by inspection and 
flight tests of British engineers, whose 
reports have recently been made avail- 
able. This close study was made pos- 
sible when a German pilot was forced 
down in England and captured before 
he could destroy the plane. 

Created by Kurt Tank, builder of the 
Focke-Wulf Condor, long range four- 
engine bomber and the FW-189, short 
range reconnaissance plane, the 190 was 
designed for quantity production and 
extensive subcontracting. 

It is a low-wing, full cantilever mono- 
plane with a 34-ft. 5-in. span and length 
of 29 ft. 4 in. Wing construction is of 
conventional two-spar type, with the 
wing being built in one piece. While this 
has effected a material saving in weight, 
it has made maintenance more difficult. 
Wing trim tabs are small perforated 
plates on the ailerons and are adjust- 
able only on the ground. 

Split flaps are electrically controlled 
by push buttons to three positions: 
closed; down 10 deg. for takeoff, and 
down 60 deg. for landing. 

Unlike modern Allied craft 

(Turn to page 306) 


which 
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FOCKE-WULF 





landing gear—12 ft.—made necessary by a 
landing speed of 110 mph. LEFT: This close- 
up of the Focke-Wulf 190 shows the extremely 
close cowling around the BMW 801D 14-cyl- 
inder engine, the first radial air-cooled engine 





International News Photo 


to be mounted in a German fighter. Note 
the cowling louvres through which cylinder- 
cooling air and exhaust are dissipated. Note also 
the 20-mm cannon, set in the leading edge 
of the wing; fires through the propeller arc. 
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Cut-away and diagrammatic views of the BMW 801A engine, forerunner of the model D installed 
in the Focke-Wulf 190, the main difference being that on the D the nose ring and motor cooling 
air regulator rings are not adjustable. These illustrations, redrawn from “The Aeroplane," show 
the large cooling fan installed just behind the propeller and point up the reverse flow of air. 
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..-for security in flight 


The widespread use of the TITEFLEX ignition 
harness goes deeper than mere availability. It 
stems from industry’s recognition of the de- 
pendability inherent in this pioneer product... 
its enduring tightness under severe conditions 
of vibration, temperature and altitude... the 
lasting protection it affords to vital ignition 














REG. U. S. PAT. OFF. 


lines and radio communications. 

It’s the same time-proved dependability 
which has kept TITEFLEX the leader in flex- 
ible tubing for over a quarter of a century 
which is now providing an added-measure of 
security for men who fly. Titeflex Metal 
Hose Co., Newark, New Jersey. 


RADIO SHIELDED 


IGNITION HARNESSES 
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NEW RYAN PT-25 


Plastic-bonded plywood military trainer designed for quantity 


production uses minimum of strategic metals. 


The Ryan PT-25 plastic-bonded plywood primary trainer developed for 
the Army Air Forces is said to be the nearest approach to elimination 
of strategic materials, with less than 2 percent of its weight being 


THE NEW TWO-PLACE- Ryan 
primary trainer, designated PT-25 by 
the Army Air Forces, is believed to have 
reached the highest point yet achieved 
in elimination of strategic materials in 
military aireraft. The only aluminum or 
strategic materials in the craft are in 
the engine cowling, representing less 
than 2 percent of the total weight of 
the plane. 

The plane has been designed to elimi- 
nate all possible compound curves, with 
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aluminum. 


training. 


the result that little special equipment 
is necessary for its construction. The 
only molded plywood section is the lead- 
ing edge of the outer wing panel. Other- 
wise, standard flat sheets are used, 
facilitating application of cold-setting 
formaldehyde glues. 

The plywood-covered fuselage is of 
monocoque construction, making use of 
ten bulkheads formed of laminated 
spruce. The main bulkhead, No. 3, is 
made in three parts, slotted in the lower 


In addition to complete dual primary training equipment, 
the plane is also fitted with night flying equipment for use in basic 


half to receive the center-wing spar. 
The No. 2 bulkhead, which carries the 
torque tube that joins the leading edges 
of the outer wing panels, has black wal- 
nut insertions every other lamination, 
The No. 1 bulkhead has black walnut 
plates at the four engine mount points, 
and the engine mount fitting makes use 
of a split longeron to carry the engine 
load back through the fuselage. 

Wings are full cantilever with mono- 
spar center section, having a two-to-one 
taper ratio and 5 deg. dihedral. Dif- 
ferent NACA airfoils are used at the 
root and tip. The two outer panels have 
removable tips to facilitate inspection, 
maintenance and repair. Each panel is 

(Turn to page 285) 


LEFT: The leading edge of the wing is the 
only molded plywood used on the new PT-25, 
with standard flat sheet being used elsewhere 
to facilitate quantity production . . BELOW: 
The PT-25 is a completely new design, with 
full cantilever wing and tail surfaces and mono- 
coque fuselage construction. The power plant 
is a 185 hp. six-cylinder Lycoming engine. 















While our newly expanded production facilities are 
taxed to capacity, we are in a position to give prompt 
deliveries on the shutter controls illustrated. The AN 
4010 assembly is in continuous production. Various adap- 
tations are suitable for controlling flaps, bomb racks, tail 
wheel locks, landing gears, and other applications... 
On other items in our wide range of aircraft parts and 
accessories, we are frank in admitting that prompt de- 
liveries are not possible. When we are forced to say 


Export Representative: Aviation Equipment & Export, Inc., 25 Beaver St., New York City. 


Ler's Fact A Few Facrs On 
AIRCRAFT PARTS 












ee 99 


no,” we'd like you to remember this: Every man, ma- 
chine, and ounce of material in our plant is in this fight, 
all the way—turning out war products as fast as we 
know how. Rejects are remarkably low, and production 
efficiency is going up every day. Army and Navy speci- 
fications are rigidly enforced, right down to the last 
detail. On planes for war, or 
plans for peace, our organization 
is at your service. 


HYLAND MACHINE COMPANY. 


DAYTON, 


OHIO 
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40 MEN AND A JEEP 


“NETTING there fustest with che mostest men” is still 

rule one for winning a battle. Today’s wars depend 
upon the speed with which troops and their fighting equip- 
ment can be moved to the place where they are needed. 


Rolling off production lines in America’s great air- 
craft factories are huge freighters of the airways—planes 
as big as a boxcar that can span a continent between 
daylight and dark. 

These leviathans of the air owe their tremendous carry- 
ing capacity as well as the speed with which they fly to 
the giant engines that power them. 

To transmit the power of thousands of horses to whirl- 
ing propeller blades, the gears in these engines must of 
necessity be held to such close tolerances that engineers 
have long considered them a laboratory product. 


But laboratory methods of production could not be 


SPEED REDUCERS 


expected to furnish enough gears for the thousands upon 
thousands of fighting planes, bombers, and transports 
that are required to win a war. 


The solution came in the production of gears of labora- 
tory precision by mass methods, and today in the pre- 
cision gear plant of Foote Bros., modern industrial might 
is helping solve the problem of more horsepower for 
engines—produced in ever-increasing quantities to meet 
war's insistent demands. 

These new techniques—these new skills translated 
into post-war production mean that peacetime speed 
reducers and peacetime gears will assure better machines 
—quieter machines—that promise greater savings to 
American manufacturers. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
5301 S. Western Boulevard ¢ Chicago, Illinois 
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BAKERK TRUCKS 


can help you to conserve 
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had how — 


1. HANDLING MATERIAL FASTER . 
Saving man-hours means saving man- 
power. Baker Trucks cut time on 
handling operations. 

2. HANDLING BIGGER LOADS 


Baker Trucks, carrying pallet or skid- 
loads, eliminate piece handling, and re- 
lease man-power for other work. 


3. USING FEWER MEN FOR SAME JOBS 


One man with a Baker Truck can do the 
work of many men with hand trucks. 


THE BAKER MATERIAL HANDLING 
ENGINEER CAN HELP YOU 


He is a specialist and knows how to get the 
most out of material handling to conserve 
man-power. He is at your service. 


BAKER INDUSTRIAL TRUCK DIVISION 
of The Baker Raulang Company 


2182 West 25th Street * Cleveland, Ohio 



































4. GETTING MORE OUT OF SKILLED LABOR 
Cutting idle time of machines by servic- 


ing them with Baker Trucks conserves 
skilled labor. 


5. CUTTING WASTE TIME 


Waiting for material wastes man-power. 
Baker Trucks move material where 
needed, when needed. 


6. DISPOSITION OF SCRAP 


Keepingaislesclearandhandlingscrap effi- 


ciently with Baker Truckssaves manhours. 


Baker inpustriAL TRUCKS 


In Canada: Railway and Power Engineering Corporation, Ltd. 
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Typical installation of a Sciak 
resistance-welding machine wi 
G-E rectifier control which has 
enabled the Glenn L. Martin 


Company to make as many as 
18,400 spot welds in 7} hours 


ROVED by more than 18 months of actual use in 

supplying power to inductive-type, stored - energy 
welding machines, G-E ignitron rectifiers are helping users 
get fast, dependable operation—particularly in the aircraft 
industry. 

Because of its low kva demand, the inductive type of 
stored-energy resistance welding permits the use of low- 
cost plant distribution systems and reduces voltage drop. 
It also permits installation of welding machines at the 
most favorable point in the production line—even though 
this may be at some distance from the distribution trans- 
formers. 

Good voltage regulation afforded by the low kva demand 
also reduces the possibility of light flicker and limits 
interference with other welding equipment on the same 
circuit. 

Designed by outstanding electronics engineers, these G-E 
rectifiers are built for ease of installation and low main- 
tenance. Whatever your problems on control for resistance 
welding — consult your nearest G-E office. Our control 
specialist will be glad to work with you. General Electric, 
Schenectady, N. Y. 
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and its employees = 
are proud of the Navy award of 
Excellence made to its Erie Works for 
the manufacture of naval ordnance. 





Geass 


We Se Ree 5p NT. cage ome = 


av 2 sare & = 






















































Four Good Reasons for Standardizing 







on These Micro Switch Actuator Brackets 


Designed to Carry the Air Corps Approved Type R-31 Micro Switch... 
For Complete Details of This Switch, Refer to Our Aircraft Catalog No. 70 


These actuator brackets require 
no deviation permit as they are 
considered a part of the aircraft. 


This new Type M-B 
skeleton bracket 
saves weight. It is 
complete with over- 
travel plunger and 
is interchangeable 
with Army switches 
A-1 and A-2. Weighs only .128 lb.; .02 
Ib. less than Army switches A-1 or A-2. 
The plunger on this bracket has a defi- 
nitely controlled pre-travel and over- 
travel—a total of 4”. The Type R-31 
Aircraft Micro Switch is. sturdily sup- 
ported in this skeletonized bracket by 
flush headed screws with lockwashers. 
The mounting holes in the top of the 
bracket are on standard 113%” centers and 
accept No. 6-32 bolts. 





The Type M series 
of panel mounting 
brackets offer three 
lengths of threaded 
stems for easy posi- 
tioning by hex nuts 
and lockwashers. 
Switch operation takes place in the first 
Xe” of plunger travel. Over-travel 4” or 





Micro Switch is a trade name indicating manufacture by Micro Switch Corporation 


They are all specifically designed 
to accommodate the Type R-31 
Aircraft Micro Switch. 





¥%" beyond the point of switch opera- 
tion is provided, The Type R-31 Aircraft 
Micro Switch is carried on two thru-bolts 
as shown in the illustrations. 


The Type T series bracket has met in- 
stant adoption as a throttle warning 
switch, singly or in gangs. They are oper- 
ated by cams on the throttle quadrant or 
dogs on the cables. Any switch held de- 
pressed can be instantly opened by the 
manual release 
without disturb- 
ing others in the 
gang. Asa general 
use limit switch 


the Type T brack- 








SWITCH 


Manufactured in FREEPORT, Illinois, by Micro Switch Corporation 
Branches: 43 E. Ohio St., Chicago - 11 Park Place, New York City - 


Their use permits faster and 
easier installatioA of the Type 
R-31 Aircraft Micro Switch. 


They make field replacement of 
Type R-31 Aircraft Micro Switch 
easy without disturbing bracket. 


lease is a sturdy 
mount and actu- 
ator for Type R-31 
Aircraft Micro 
Switch. Two thru- 
bolts make replace- 
ment easy. 





The Type H series of aluminum housings, 
one of which is illustrated here, are com- 
plete with a plunger actuator which can 
be sealed against splash, dirt and oil. It 
is fitted with ““A-N”’ outlet fittings, either 
straight or adjustable to 45 degrees. The 
plunger over-travel beyond the point of 
switch operation is 
¥%" on the Type H 
and 14” on the 
Type HO3. The 
Type R-31 Micro 
Switch is easily in- 
stalled on two 
mounting pins 
within the housing. 





Data sheet No. 27 gives 
full engineering data on 


et without the re- the series M brackets. ns ' 
Catalog No. 70 furnishes general data on switches aS / 
for aircraft. Ask for as many copies as you need ~: ff 
ee 
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Sales and Engineering Offices: Boston - Hartford - Los Angeles 
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“Racks, Bomb Shackles, Cannon Parts and other mili- 


tary aircraft hardware 24-hours daily. 


And after our Bombardier and ALL his fellow fight- 


ers have won, we plan to continue serving him. 


Golden opportunities will follow victory. To those” 


“looking ahead the progressive Spriesch organiza- 


tion offers extensive facilities—plus invaluaple 





x WE OFFER «x 
"INGENUITY 


and extensive facilities to pro-| 
duce intricate or simple designs | 
—experimental pieces or mass! 
‘production—complete assemblies | 
lor parts with maximum accuracy, 


| minimum waste at reasonable cost. | 



















— Established 
TER VICTORY 1923 
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BOMBARDIER’S 7 


We are the Bombardier’s Friend, producing Bomb 


experience in designing and producing dies for 
experimental work and mass production, ‘for parts 


or complete assemblies, INGENUITY in stamping 
and metal machining. Spy sah 4 


“for a 
She 





brochure picturing our complete facilities to be 


able AFTER VICTORY. 





Joseph J. Cheney, Presid 
3 54.34 


Age 


SERVING THE U. S. AR 
SINCE 1928. 
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N the indicator in 

the Airport en- 

trance-hall, the midday Southbound is 

scheduled to depart at 11-55 ack emma. 

Tt is now just i0-15, yet the great fifteen- 

place ship has already been out of its 
hangar for close on an hour. 


When the time finally comes chocks are 
withdrawn and the twin engines roar 
into exultant crescendo for the take-off, 


a small gang of men in oil-smeared - 


overalls will be watching with approving, 
confident eyes from the shadow of the 
control - tower. Those men are the 
‘fault-finders,’ and their job is a vital 
one. Check, test and counter-check. 
Everything must be just right. The 


safety and efficiency of the ship is 
only gained by long hours of unre- 
mitting toil. 


In the VOKES laboratories this same 
unremitting toil has been directed to 
the problem of filtration, and today the 
Vokes technologists have just cause for 
satisfaction. The result of their research 
has been the introduction of an entirely 
different principle of filtration which 
gives the amazing percentage,of 99.9% 
efficiency. This is as near perfection as 
it is possible for human endeavour to 
reach. These filters (available for air 
and for high and low-pressure oil 
systems) filter down to _ particles 
0.00004 in. diameter. 


The value of such absolute filtration cannot be over-estimated. Here at last is pure air and pure oil 
—bringing inevitably with them greater working efficiency, less wear and tear, fewer renewals, less 
trouble. We shail be pleased to answer all enquiries through our agents. 


VOKE 


Re 


VOKES AERO ENGINE FILTER 


Vow N 


VOKES FILTER 
FOR AERO ENGINE 
AND HYDRAULIC 

CIRCUITS 


VOKES 
HIGH PRESSURE 
HYDRAULIC 
OIL FILTER 


RATION EXPERTS 


American and Canadian Agent: 
E. Cantin, 101 Park Av., New York 
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@ In the big Douglas plant, where 
time is master today, DoAlls certainly 
live up to their name. In one simple 
operation, they complete jobs which 
formerly required drilling, chiseling 
and hand-sawing. The DoAll further 
adds to its production versatility at 
Douglas by working from any design or angle for profiling jobs. 

There are five models to select from, with throat capacities 
16" to 60" and priced from $1000 to $5000 with motors. 

A factory-trained man will call with a DoAll and show you 
its many uses, economies and time-saving features. 

Incidentally, below is shown the exterior of one of the U. S. 
Air Corps mobile machine shops used for repairing damaged 
planes right on the spot. The DoAll is part of the equipment 


of each unit. 


Airplane Propeller Wrench made on the D 


8D oAll welts 


DOUGLAS 
TURN EM OUT 


%* A-20 Bombers 
% SBD Dive Bombers 


% C-47 Transports 
% C-54 Transports 


WHY WAIT WEEKS 
FOR TOOLS or PARTS? 


day on a DOALL 


In addition to regular production 
work, the DoAll is a 100% patriot— 
ready to help out in emergencies. Makes new parts to replace 
worn or broken machine parts—Saws out hundreds of special 
tools and dies—Takes care of short runs of metal products in 
a fraction of the time required by other methods. 

NO FURTHER MACHINING NECESSARY 
The DoAll is today's fastest precision method of removing 
metal. Follows a hairline layout on both external and internal 
No further 


machining is required. 


cutting. 


READ THIS BOOK—"DoAll on Production", 


THE DoAll'uses 
KINDS OF BANDS 
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a picture story of this little giant of industry. 















New Indicating Type 
KLIXON Aircraft Circuit Breaker 


“af Day or night, this new Klixon Circuit Breaker 


tells a pilot whether the electric circuits on his plane 
have tripped out or not. A glance at the push button of 
the breaker on the panel tells the story. If he sees only 
the black part of the button everything is o.k. But if the 
button is extended and its luminous and red bands are 
visible, the pilot knows that a circuit is out. 


Built for heavy duty service, this snap-acting breaker is 
available in convenient ratings from 15 to 50 amperes. 
It is not affected by shock, vibration, ambient conditions 
or harmless transient shorts. It.is available both “non- 
trip-free” and “‘trip-free”. Is compact, light weight and 
has standard AN mounting dimensions. 


Send for complete information on this new Klixon D-6750 
Aircraft Circuit Breaker. 


Don’t forget to insist 
on Aircraft Motors 
with Built-In Klixon Protectors 


If you want to make sure your aircraft electric 
motors will not burn out in a jam insist that they have 
built-in Klixon Overheat Protectors. Any motor manufac- 
turer can give you D. C. motors up through 30 volts with 
built-in Klixon Protectors. 


SEARLE MAGE B46 vi ator 


Spencer Thermostat Co., Attleboro, Mass. 
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BANISH GHOSTS 


WITH THIS NEW 
TRACING CLOTH 


PHOENIX is the new kind of trac- 
ing cloth, proofed against per- 
spiration stains and water marks 
—that holds erasure scars at a 
minimum. PHOENIX gives you 
clean tracings, in pencil or ink, 
free from untidy “ghosts” that 
reproduce on blueprints! 

An exclusive new process is 
responsible for this amazing per- 
formance, a process which defies 
moisture, and gives PHOENIX its 
unusually durable working sur- 
face. You use harder pencils... 
get sharper lines with less ten- 


A&E 
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TRACING CLOTH 


for pencil and ink 


dency to smudge. Even 6H pencil 
lines show clearly, and repro- 
duce strongly. You don’t mar 
the surface when you erase; 
erased areas take pencil smoothly 
—and ink without feathering. Its 
new white color and its increased 
transparency provide excellent 
drawing contrast... produce 
strong blueprints. 

Give PHOENIX your own 
drawing board test. See your 
K&E dealer, or write for a gen- 
erous working sample and an 
illustrated brochure. 








PHOENIX DEFIES 
MOISTURE GHOSTS 


Perspiration and water 
splashes on ordinary tracing 
cloth create “ghosts’’ which 
reproduce on blueprints. 
PHOENIX Tracing Cloth 
withstands actual immersion 
in water for fully 10 minutes 
at a time! Perspiration and 
water marks will not stain it! 


PHOENIX LESSENS 
SMUDGE GHOSTS 


The new improved surface of 
PHOENIX Tracing Cloth 
permits you to use harder 
pencils (SH and 6H) and to 
get sharper lines with less 
tendency to smudge. 

Result: Cleaner tracings 
and blueprints. 


PHOENIX REDUCES 
ERASURE GHOSTS 


Ordinary tracing cloths be- 
come scarred whenerased... 
erased spots produce ghosts 
on blueprints. 

PHOENIX has a durable 
drawing surface that reduces 
working scarfs toa minimum, 


EST. 1867 
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OFFERED BY PARAGON RESEARCH, INC. 


(PAUL DUBOSCLARD, Pres., Licensed Professional Engineer) 


IN COOPERATION witH FARNHAM 


Meret ade ee oe 


~— 
- - 


Paragon Research, Inc., in coop ‘ration with the wing designs with the machinery to be required 
Farnham Manufacturing Company, announces for their efficient fabrication. 

the successful inauguration of a confidential This service, divorcing the research required 
research and engineering service to aircraft for future designs from the urgency of present 
manufacturers. This new service manufacturing schedules, promotes 


is organized to advise and assist the efficiency of both these impor- 


rs ree 


designers in coordinating future oO \ \ tant phases of aircraft production. 


* 
FARNHAM™© MANUFACTURING Co. 


1600-1646 Seneca Street, Buffalo, New York 
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ted by Farnham Manufacturing Company as a part of its contribution to the War Effort. No charge is made for problems 
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FRANKLIN ENGINES 
GO TO WAR! 


To the thousands of fighter pilots and pilot instructors who received 
their first training in a Franklin-powered plane, it will be welcome 


news that Franklin engines are going to war! 


Today and for the duration, Aircooled Motors Corporation and its em- 


ployees have but one aim: ever-increasing production of new aircraft 


engines developed by Franklin engineers for the Army Air Forces and 


the Bureau of Aeronautics, U. S. Navy. 


These Franklin military and naval engines are destined to 
prove themselves brilliant successors to the peacetime 
Franklins . . . the engines that are now doing such valiant 


service in the CPT and CAP programs, 


For both the old and the new are products of the same 
unique engineering skill, based on 42 years experience 


building ever-finer air-cooled engines. 


AIRCOOLED MOTORS CORPORATION 
SYRACUSE, N. Y. 








fisher IN ACTION 


Hundreds upon hundreds of 
Kingfishers are constantly on duty 
with the Navy over the seven seas. 

Seeking out the enemy, attacking 
submarines and directing gunfire 
are some of the vital tasks assigned 
to these versatile Vought-Sikorsky 
observation scouts. 


VOUGHT-SIKORSKY AIRCRAFT 


STRATFORD, CONNECTICUT 


One of the three divisions of 
UNITED AIRCRAFT CORPORATION 
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The AVIATION 


BLAINE STUBBLEFIELD, Washington 


C. B. F. MACAULEY, New York 





E. EUGENE MILLER, New York 





JOHN FOSTER, JR., New York 





Towers Transferred To Pacific Post; 
McCain Heads Bureau of Aeronautics 


WASHINGTON (Aviation Bu- 
reau)—Rear Adm. John H. 
Towers has been relieved as 
Chief of the Bureau of Aero- 
nautics, and is succeeded by 
Rear Adm. John S. McCain, 
who has just left air command 
in the Pacific Fleet. 

Adm. Towers, promoted to 
the rank of vice admiral, is 
ordered to a newly created 
post called Commander Air 
Force, Pacific Fleet. Navy’s 
official statement says it is 
“the most important air com- 
mand afloat in the Navy.” 

Navy officers and observers 


VICE ADM. JOHN H. TOWERS 


privately expressed the opin- 
ion that the Navy has lost 
its most authoritative voice 
in its High Command here. 
Adm. McCain, age 58, is a 
distinguished officer with lim- 
ited air experience. He 
learned to fly only five or 
six years ago, when he was 
shifted from the line to avia- 
tion to meet the requirements 
for senior officers. 

Critics expressed disappoint- 
ment that Secretary Frank 
Knox apparently had not 
meant veteran air officers 
when he said recently that 
aviation men would be ad- 
vanced quickly to fill import- 
ant posts. Apparently he 
meant seniors who have the 
minimum of air _ training, 
those sources feel. 
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REAR ADM. JOHN S. McCAIN 


As Commander Air Force, 
Pacific Fleet, Adm. Towers 
will be principal air adviser 
to Adm. Nimitz, Chief of the 
Pacific Fleet, and he will be 
the relief of Adm. William F. 
Halsey, Jr., Task Force Com- 
mander. 

The term “air force” is new 
to the Navy. It was used 
after careful consideration. 
Its only application so far is 
to the new job created for 
Adm. Towers. 


New AAF Regulations 


The War Department an- 
nounced new Army regula- 
tions listing the aeronautical 


Army Air Forces Douglas transport delivers materials 
to the fighting forces somewhere in Alaska. Operating 
under direction of the Air Transport Command, the 





ratings and placing command 
of tactical units of the Army 
Forces only under officers 
qualified as pilots. Twelve 
ratings are open to officers, 
warrant officers, and flight 
officers who qualify. They 
are: Command Pilot, Senior 
Pilot, Pilot, Senior Balloon 
Pilot, Balloon Pilot, Senior 
Service Pilot, Service Pilot, 
Senior Aircraft Observer, Air- 
craft Observer, Technical Ob- 
server, Glider Pilot and Liai- 
son Pilot. 


Three Army Calls 
For Trained Men 


Army Air Forces needs more 
aerial gunners. After a brief 
training period, graduates be- 
come sergeants, and move to 
their combat teams at bom- 
bardment training stations, 
on a flying pay status of $144 
a month. Age iimit is 18 
to 30. 

Transport Command needs 
skilled radiomen and other 
specialists to service its cargo 
planes. These men will be 
enlisted as privates, but their 
technical training will earn 
them a technician or non- 
commissioned officer rating. 
Application for enlistment is 
made directly to any of the 
stations of the Air Trans- 
port Command. 

Maj. Gen. George E. Strate- 
meyer, Chief of the Air Staff, 
calls for maintenance crews 
and communications special- 
ists. Machinists, mechanics, 
electricians, armament ex- 
perts, radio operators, repair- 
men and other specialists are 
much needed. Skilled men 


TO ALASKA ON SCHEDULE 


ground at left. 





between 18 and 44 enlisting 
under this program have the 
privilege of joining either the 
AAF,+ Signal Corps, or Ord- 
nance. Inducted as privates, 
their advancement is fast 
with opportunity for com- 
missions. 


Kaiser Gets Order 


Washington (AvraTION Bu- 
reau)—War Production Board 
has authorized Henry J. 
Kaiser, West Coast ship- 
builder, to construct three 
large cargo planes at a total 
cost of approximately $18,- 
000,000. The planes are to be 
constructed from plans which 
are being engineered by the 
organization of Howard 
Hughes, and will be built in 
Hughes’ West Coast plant. 

They will be flying boats, 
built of plastic bonded ply- 
wood by the Duramold proc- 
ess, with an estimated capac- 
ity of 60 tons. The first, 
according to Kaiser’s  esti- 
mates, can be delivered in 15 
months, the second 5 months 
later. 


Skilled Women Pilots 
Give Air Training 


As part of a program to 
utilize women flyers, Secre- 
tary of War Stimson has an- 
nounced the appointment of 
Mrs. Nancy Harkness Love of 
Boston, Mass., to command 
the Women’s Auxiliary Ferry- 
ing Squadron, under the Air 
Transport Command, and Miss 
Jacqueline Cochran of Stam- 
ford, Conn., as Director of 
Women’s Flying Training 


plane has landed on schedule on a new field which was 
carved out of wasteland. Note the size of tires on the 
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within the Army Air Forces. 

The Women’s. Auxiliary 
Ferrying Squadron is de- 
scribed as an experimental 
unit of women flyers for 
ferrying: Army planes from 
factories to airfields. Ac- 
cording to tentative plans, the 
initial group will be made up 
of about 50 women, all of 
whom will have Civil Service 
status, and will receive $3,000 
per year. Qualifications for 
women pilots will be substan- 
tially the same as for male 
pilots in non-combat flying. 

The WAFS will fly small 
planes at first, such as train- 
ing and liaison planes, within 
the United States. 

Mrs. Love received her com- 
mercial license in 1933 and 
now has more than _ 1,200 
hours of flying time. She has 
a 600 hp. rating, as well as 
instrument and seaplane rat- 
ings. 

Under Miss Cochran, an out- 
standing pilot, women will be 
trained in non-combat flying 
to qualify as operating per- 
sonnel for Mrs. Love’s and 
such other units as may re- 
quire it. 

“I am delighted,” said Miss 
Cochran in commenting on 
her appointment, “that the 
more than 3,000 licensed 
women pilots in America are 
going to have an opportunity 
to prove their competence to 
serve in their chosen field in 
the war.” 


CPT Calls For Volunteers 


Volunteers are called for by 
the Civil Aeronautics Admin- 
istration CPT program to be 
trained for the Air Forces as 
flight instructors, transport, 
glider and liaison pilots. 

Physical requirements are 
not as stiff as for combat 
cadets, and age limit is 18 to 
36. Training begins at one 
of the 600 colleges participat- 
ing in the CAA program, with 
room, board, and a complete 
flying course provided by the 
CAA. After from eight weeks 
to eight months of CAA in- 
struction, they enter Army 
flying schools and have the 
opportunity of qualifying for 
a commission, or for the rank 
of staff sergeant with flight 
pay. Pilots with 150 or more 
hours can qualify as instruc- 
ors after a two-month course. 


Navy Board Reorganized 


INavy announces reorgan- 
ization of its General Board, 
adding two members, for the 
increased duties of wartime. 
The board has no executive 
authority but its advice often 
carries great weight with the 
Navy in matters of design, 
construction, and strategy. 

The two new members are 
Adm. A. H. Hepburn, chair- 
man, and Adm. T. C. Hart. 
The four others are Adm. C. 
C. Bloch, Rear Adms. W. R. 
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THUNDERBOLTS ROAR 


First flight pictures of the Republic P-47 “Thunderbolts” released by the 
War Dept. Powered with 2000 P&W horses, turbo-supercharged, heavily 
armed and armored, this high-altitude fighter is the biggest single piece 
of opposition the Axis has to contend with to date. 


Sexton and G. J. Rowcliff, 
and Capt. J. J. Mahoney, sec- 
retary. All but Rowcliff and 
Mahoney are retired. 

Critics immediately pointed 
out that, with aviation domi- 
nating naval actions in the 
Pacific and all over the world, 
there is no air officer on the 
General Board. The Navy 
made no changes in the board, 
and had no comment, as a 
result of the criticism. 

When AviaTIon inquired con- 
cerning the absence of an air 
member on the board, one 
Official said, “Navy aviation 
has nobody old enough to be 
@& member.” 

Meanwhile Col. Hugh J. 
Knerr, formerly chief of staff 
of the Army Headquarters 
Air Forces who retired for 
physical disability, has pub- 
lished an article quoting Adm. 
Ernest J. King, Adm. William 
V. Pratt, Adm. Clark Wood- 
ward, Adm. William Leahy 
and Adm. Yates Stirling in 
various statements to the 
effect that aviation is a 
minor factor in warfare. 


Hughes on Active Duty 


New York State Wing of 
Civil Air Patrol has lost its 
second commander to the 
armed forces as Garnet N. 
Hughes goes on active duty as 
Captain, Army Air Forces. He 
has reported to an air base in 
the South. 

Beckwith Havens, who 
headed the wing at the time 
of its organization, had pre- 
viously been called to active 
service as Lieut.-Comdr., 
United States Navy. 

Hughes has been succeeded 
by Stuart C. Welch, group 
commander of Buffalo. Welch 
is a pilot from World War I 
days, when he was a member 
of the RFC. 





Brazil Air Force Grows 


Brazil’s declaration of war 
against the Axis has relieved 
the United States of heavy 
naval and air patrol duties 
along the Latin American 
coast. If the war goes on very 
long, a good portion of Brazil’s 
great resources will be con- 
verted to war equipment and 
undoubtedly considerable air 
power. 

The nation’s first aircraft 
engine factory will be in oper- 
ation early in 1943. 

Under a licensing agreement 
with Wright Aeronautical 
Corporation, the government- 
organized company, “Fabrica 
Nacional de Motors,” will 
manufacture seven- and nine- 
cylinder Whirlwinds, ranging 
from 235-450 hp. Brazilian 
engineers have spent the past 
eight months studying pro- 
cedures and specifications for 
similar engines made in this 
country. 

Brazil is strengthening her 








Fey id 


military air force as rapidly 
as possible. Today 102 train- 
ees are being instructed in 
this country—64 as pilots, 30 
as service mechanics, 6 as in- 
structor mechanics, and 2 as 
aeronautical engineers. It is 
known that Brazil has seven 
air regiments, an air cadet 
training school, and over a 
thousand civilian pilots who 
can be used for military as- 
signments. Pilots in training 
here will serve as instructors, 
but it is expected that in 
the future all training will 
be done by either Brazilians 
or by men sent to Brazil as 
instructors. 


More Thunderbolts 


The first P-47 Thunderbolt 
fighter has come off the pro- 
duction line at Republic Avia- 
tion Corporation’s new Mid- 
western plant three months 
ahead of schedule and before 
finishing touches had been put 
on the building. 

The plant is the largest of 
Republic’s units and was built 
in less than six months. Con- 
tracts were signed in March 
and ground broken for the new 
unit in April. 





Pacific Box Score 


Reports from the Pa- 
cific theaters of war on 
American vs. Jap planes 
from Feb. 1 through 
Aug. 1 show the follow- 
ing respective losses: 


Army 
Jap Planes Air Forces 
Destroyed Losses 
234 109 
218* 84* 
Total 452 193 


*The score established 
by the American Volunteer 
Group—the Flying Tigers 
—from Feb. 1 to the time 
of the absorption by the 
AAF on July 4. 














PLANE A WARTIME NECESSITY 
Increased aviation business coupled with the fact airline and rail travel 
was becoming more difficult prompted S. F. Bowser & Co., manufacturers 
of liquid control systems, to purchase their own plane for maintaining 


proper contacts in a growing field. 


Shown here is I. W. Baldwin, manager 


of the Aviation Division, with the Culver two-place plane with which he 


goes where and when he wants. 


Baldwin is an officer in the Indiana 


Civil Air Patrol! Wing, and both his and the plane’s time have been 
offered by the company for CAP duties. 
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round salvage program, a New England war plant recently enlisted all 


its employees in an “all-out” scrap round-up. Workers searched their 
homes, offices, work-benches, tool chests and shop floors. Over 350,000 
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SEGREGATION MINIMIZES SCRAP LOSS — A western aircraft plant has 
more than doubled its scrap collections by applying a centrally-directed 


salvage system. All metal scrap is segregated into solids and machinings, 
and also by alloy content, right at the machines. Scrap containers are 
color-banded and labeled to identify clearly what goes into each. . . 
Have you set up an efficient scrap collection system at your plant? Is 
scrap carefully segregated? 
SOME SCRAP ISN’T SCRAP!—One airplane builder has found that 
metal pieces left over from making larger parts can be used to 
make smaller parts. The worker shown is stamping small parts 
from metal cutouts resulting from making larger stampings. Scrap is reduced, too, 
by altering template blank sizes, changing drop hammer and punch press dies, and 
improving layout ... Are you using every means to get maximum production out 


of the metal supplied to your plant? 


THE SCRAP Is COMING IN... BUT 
NOT FAST ENOUGH: 


WwW 1 
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2540 West Cermak Road 


In commercial flying, American Airlines Flag- 
ships have been “at the front” with many out- 
standing transportation achievements. 

In military flying, Bell Airacobras are “at 
the front” with devastating effect on enemy 
aircraft. 

Lubrication has its share in the efficiency 
records of both the Flagships and the fighters. 
For more than 9 years American Airlines’ 





SINCTATRYAVIATION QOILS 









great fleet has been lubricated exclusively with 
Sinclair Pennsylvania Motor Oil. This same 
oil is used by Bell Aircraft Corporation in the 
rugged tests of Airacobras before they go into 
fighting service. 

For full information about Sinclair Penn- 
sylvania and other Sinclair aircraft lubricants 
write Sinclair Refining Company, 630 Fifth 
Avenue, New York, N. Y. 





SINCLAIR REFINING COMPANY (lInc.) . 


10 West 51st Streer 





; RIALTO BLDG. : 573 West PEacHTree STREET e Fair BUILDING 
CHICAGO New York City Kansas City ATLANTA Fr. WortH 
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DELIVERING THE GOODS 
Converted Douglas transport which once carried passengers in this country, 


now serves as cargo carrier to get the material where it is needed. 


Photo 


shows stores being unloaded at a repair and supply depot of the U. S. 
Army Air Forces Command, somewhere in England. 





Air Express Has Birthday 
Celebrates 15th Year 


Air Express recently reached 
the 15th anniversary of its 
existence. In the first full 
year of operation there were 
only 17,000 shipments by air 
as compared with over 1,300,- 
000 shipments in 1941. This 
year it is expected to reach the 
2,000,000 mark. 

As air speeds increased from 
100 to 200 mph., rates went 
down. In 1927 a 5-lb. pack- 
age from Boston to San Fran- 
cisco cost $15; today it costs 
$4.80. Time was cut from 33 
hours to 17, 

About 30 percent of all air 
express originates at or is des- 
tined to an off-airline point 
or moves part way by rail. 
Commodities carried in the 





15-year history ranged in size 
from mosquito eggs to a 35,- 
000 lb. edition of a national 
magazine. 

United Air Lines says it is 
the largest air cargo carrier. 
In July company flew 743,- 
814,000 express pound miles 
for a gain of 191 percent over 
the same period of 1941. 


Marines Seek Pilots 


Civilian aircraft pilots with 
necessary qualifications are 
now eligible to apply for com- 
missions in the United States 
Marine Corps Reserve as 
flight instructors or transport 
pilots, the Navy announced. 
These pilots ordinarily will be 
commissioned as second lieu- 
tenants, although some may 
get higher ranks because of 
their age and experience. 


TROPICAL WARTIME AIRPORT 


International News Photo 


A Marine Corps Grumman ‘“‘Wildcat” taxies toward a forest-covered hangar 
after landing on a roadway carved from the jungle of a South Sea island. 
Conditions are typical of those under which Army, Navy and Marine pilots 
operate every day in the South Pacific front where United Nations are 


going on offensive against the Japs. 
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THE WASHINGTON 
WINDSOCK 


By BLAINE STUBBLEFIELD 


The Air Force lost its campaign to adopt the term Fly- 
ing Fortress for all four-motor bombers. It wasn’t Boe- 
ing alone that put the quietus on it; several other manu- 
facturers, particularly engine builders, chimed in. They 
were identified with this trade name, and they didn’t 
want to lose the benefits. Boeing doesn’t know for sure 
who thought up Flying Fortress but they think probably 
it was C. N. Monteith. 


When a basic war metal is not short, it’s news. Contrary 
to general opinion and some statements by the press, 
and despite a line in Aviatton’s War Communique No. 
5, last May, there is not and has not been a shortage of 
aluminum sheet, so far as the Aluminum Company of 
America is aware. ALCOA has pictures of a 5,000,000-Ib. 
stockpile of sheet in a warehouse. Witnesses for a large 
airplane manufacturer, who recently created an im- 
pression in Congress that the company’s output was 
slowed by lack of sheet, wrote ALCOA saying they had 
not intended to convey this notion; that no shortage 
existed. 


As aerial war goes higher—thirty, thirty-five, forty thou- 
sand feet—troubles multiply. Instruments freeze; the 
crew, despite all aids to altitude, declines in efficiency. 
One big problem is supercharging. The charger, running 
at great speed and at red-hot temperature, takes the 
trickiest of alloy steels to make it stand up. How en- 
gineers are solving this problem as the charger load 
increases will be a great technical yarn—after the war. 


Airline operators would feel sad to leave those oversea 
war routes they are flying for the Army. So the sooth- 
sayers of Washington are telling us that said operators 
will apply for certificates when the war ends. Then, with 
a sly look, they add the payoff, Pan American Airways 
and American Export, which now have certificates, will 
intervene, no doubt as pals. 


Now that he's back, we can tell you that Dr. Ed: War- 
ner, of the Civil Aeronautics Board, has been in England 
again, doing the same thing he did on his previous trip. 
He came into his office and sat down as if he had been 
to lunch, they say. 


Yavetahent the World, more people are trying to do new 
jobs ey know nothing about than ever before—and 
Washington is the capital of the World. There are 19- 
year-old kids and retired mothers sitting at desk jobs in 
this town, who don’t know where their basketfull of 
paperwork comes from or where it goes. They can’t find 
their way home on the street car yet. The other day a 
man was commissioned major in the Air Force. An old 
soldier-friend took him behind the bushes in Rock Creek 
Park. showed him how to salute. 








New Trophy Policy 


Gill Robb Wilson, president 
of the National Aeronautics 
Association, announced future 
awards of the Collier Trophy 
will be made under a new 
policy by a committee includ- 
ing all previous recipients of 
the prize. 

Personnel of the group to 
award the 1942 cup will in- 
clude representatives of four 
non-governmental aeronautic 
agencies: The Aeronautical 
Chamber of Commerce; the 





Institute of Aeronautic Sci- 
ences; the Air Transport As- 
sociation and the National 
Aeronautical Association. 

Until this time, awards have 
been made by a committee 
appointed by the president of 
the NAA according to a set 
formula. 


Army Needs Mechanics 


The Army Air Forces, the 
Signal Corps and the Ord- 
nance Department need 
skilled mechanics and tech- 
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nicians. The War Depart- 
ment has announced that an 
intensive recruiting campaign 
will be launched to supply the 
demand. Men between 18-44 
who pass the Army physical 
are eligible. Those accepted 
will be enlisted as privates, 
with the possibility of non- 
commissioned and technician’s 
ratings and rapid promotion. 
Those doing mechanical work 
in civilian life should con- 
tact the nearest Army recruit- 
ing office for details. 


Rain, Gas, Don’t Mix 


An unusual amount of rain- 
fall in some sections of the 
country, and an increase in 
the frequency of forced land-. 
ings due to the presence of 
water in gasoline, indicates 
that water has found its way 
into airport storage tanks, 
says CAB. Storage tanks 
should be checked and drained 
of water. Gasoline systems of 
all airplanes stored outdoors 
during the recent rainy period 
should be checked for water. 
The only thorough way to 





clean such a system is to re- 
move the sediment bulb, drain 
the system, and flush it with 
clean gasoline, tilting and 
rocking the ship meanwhile. 


Air Literature Needed 


An urgent appeal for do- 
nations of aviation literature 
of all kinds to help millions 
of student pilots in military 
and civilian training courses 
keep up with their “hangar 
flying” has been issued by the 
National Aeronautic Associa- 
tion. Any donations may be 
sent to the Association’s of- 
fices at 1025 Connecticut Ave., 
N. W., Washington, D. C. 


Heads Air-Borne Unit 


Washington (AVIATION Bu- 
reau) —Col. Elbridge G. Chap- 
man, Jr., has been named to 
head the Air Borne Command 
at Fort Bragg, N. C., succeed- 
ing Brig. Gen. William C. Lee, 
who has been assigned to com- 
mand the 101st Air Borne Di- 
vision now being organized, 
the War Dept. announced. 
































KING GETS INDUSTRY PLEDGE 
Adm. Ernest J. King, chief of U. S. Naval forces, and James F. Lincoln, 
head of Cleveland Chamber of Commerce and president of Lincoin Electric 
Co., attend Chamber luncheon at which King outlined Navy’s needs and 
Cleveland industry representatives pledged 100 percent cooperation. 





CALLING 


James W. Ellicott, former 
Los Angeles Times real estate 
editor, and Los Angeles Stock 
Exchange secy.-megr., is the 
new director of industrial rela- 
tions, and Don Reps, also form- 
erly of the Times, the new asst. 
registrar, of the Curtiss- Wright 
Technical Institute. 


. W. Longfellow, mgr. of UAL’s 
jal oh and agency department, 
has been commissioned a major 
in the Army Air Corps and as- 
signed to Gen. Eisenhower’s 
staff abroad. He _ served in 
World War I and was once re- 
ported “killed in action.” 


T. Callahan, with B. F. Good- 
rich since 1928, has been named 
western district mgr. of their 
National Sales and Service Divi- 
sion, succeeding Walter W. 
Thomen who has reported for 
duty as a major in the Office of 
the Chief of ebemmaaed War 
Department. 


Ralph W. Tetzlaff, former vice- 
president of Wittek Mfg. Co. 
— serving as lieutenant in 
the U. S. Army, was given a 
“Bond- Birthday”’ dinner at 
which Wittek employees cele- 
brated his birthday and bought 
war bonds. 


Bert Dingley, former executive 
vice-pres., has been named new 
president of Marmon Herring- 
ton. To assist him in his new 
duties the following new vice- 
presidents have been named: 
4 . Wallace, vice-pres. in 
charge of engineering; Seth 
Klein, vice-pres., in charge of 
production; C. Alfred Campbell, 
vice-pres. in charge of public 
relations and George E. Reyn- 
olds, vice-pres. in charge of the 
Eastern District. William B. 
ee becomes secy., suc- 
ceeding D. I. Glassbrenner who 
has entered military service; H. 
Debaun, treas., L. M. O’Connor, 
asst. treas., and John J. Klein, 
asst. to A. W. Herrington who 
continues as active chairman 
of the board. 


James H. Davis, former gen. 
mer. of General Motors’ Marine 
Division, has been made special 
assistant to E. F. Johnson, vice- 
pres. in charge of Eastern Air- 
craft and other divisions. 
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NAMES 


Cc. E. Woolman has been elected 
vice-pres. of the Air Transport 
Association and the following 
directors elected: W. A. Patter- 
son, UAL; Jack Frye, TWA; 
E. V. Rickenbacker, EAL; O. M. 


Mosier, American; G. T. Baker, 
National; J. W. Miller, Mid- 
Continent and Croil Hunter, 
Northwest. 


Eldon M. Wilson is chief engi- 
neer of the recently announced 
Century Engineering Company, 
engaged in plant layout, tool 
design, process and mechanical 
engineering for West Coast and 
Eastern Aircraft manufacturers 
and subcontractors. He was 
formerly with the North Ameri- 
can and Northrop companies. 


E. S. Taylor, director of the em- 
ployee’s suggestion system of 
the Pullman Co., has been elect- 
ed president of the newly formed 
National Association of Sug- 
gestion Systems. F. A. Denz of 
UAL was elected secy., N. C. 
Marmaduke, of Illinois Central 
R. R., treas., and H. W. Sein- 
worth, of Swift & Co., F. hi. 
Evers, of Public Service (North- 
ern Ill.), and H. F. Foley, of 
Peoples Gas Light, directors. 


J. M. Luther is the new asst. 
chief engineer at Globe Aircraft. 
Prior to accepting his apoint- 
ment he did designing work on 
Curtiss-Wright’s P-40 series as 
well as on the Hell-Diver and 
the Sea Gull. He has also been 
associated with the engineering 
staffs of Vultee, North American 
and Lockheed. 


E. C. Ball. Harrisburg station 
mer. for TWA, has been grant- 
ed leave to enter the Army Air 
Transport Command. W. R. 
Hinneburg will transfer to suc- 
ceed him at Harrisburg and R. 
A. Garlin, formerly chief radio- 
man, has been promoted to suc- 
ceed him. 


Lt. Hugh G. Nicholson, Jr., is 
the new director of training for 
Cal-Aero. Mira Loma _ and 
Polaris Flight Academies. re- 
placing Capt. William H. Clark, 
who was called to active duty 
with the Army Air Forces. 


Cecil & Presbrey, Inc., has been 
appointed advertising counsel to 





Fairchild Engine & Aijrplane, 
and its affiliated and subsidiary 
interests. 


John Munro becomes vice- 
pres. in charge of a new pro- 
curement division, H. W. Ander- 
son, vice-pres. of the Aviation 
Division, and M. J. Rice, vice- 
pres. of the Quickwork- Whiting 
Division, correlating three de- 
partments of Whiting Corp. to 
speed up war production. 


William E. Vogt has,been elected 
secy. of the Electro Metallurgi- 
cal Sales, a UCC unit. 


Howard S. Welch becomes new 
president of Eisemann Magneto 
Corp. He will also serve as 
director and president of Air- 
ward Corp. 


Gage Mace has been appointed 
supt. of flight operations of 
American Airlines. He . was 
formerly asst. to vice-pres. of 
operations. 


A. L. Spangenberg becomes gen. 
mgr. of the new hydraulic divi- 
sion of Harvill Aircraft Die 
Casting Corp. He was prev- 
iously with Douglas Aircraft Ca 
and hydraulic specialty com- 
panies. 


John K. Colgate has been ap- 
pointed vice-pres. and treas. of 
Tyson Roller Bearings. 


Brig. Gen. Ira C. Eaker and 
Col. Frank A. Armstrong have 
been awarded the Silver Star for 
their part:in leading the Flying 
Fortress bombing of Rouen. 


Miss Eve Freeman has been ap- 
pointed new San Diego traffic 
mgr. for TWA. 


Evelyn Nell Hummell, Boeing’s 
only girl aerodynamicist, is to 
receive a Salute of Honor for 
her “gallantry in daily living.”’ 
Her husband, Lt. John Hum- 
mell, has been reported missing 
since Bataan. 


Roy C. Samuelson has been 
appointed airport traffic mer. 
of Pan American’s Atlantic Di- 
vision, and Woodford S. Bank- 
son has been appointed airport 
engineer. 


W. D. Morgan has been appoint- 
ed treas. of the Garrett Corp. 





He was formerly asst. mgr. of 
Ernst & Ernst, CPA firm. 


F. M. Hoefler has been elected 
vice-pres. and gen. mgr. of Har- 
vill Aircraft Die Casting Corp. 
Simultaneously, James F. Mc- 
Namara was elected chairman 
of the board of directors, Stan- 
ley M. Tracy, chairman of the 
executive committee, and Col. 
Temple N. Joyce named vice- 
pres. of the firm and chairman 
of the advisory committee. 


Frederick Detweiler has been 
named division accountant and 
asst. secy. and George Knaus 
asst. treas. and asst. secy of 
Pratt & Whitney’s Western Di- 
vision; William R. Robbins has 
been appointed division account- 
ant and James R. Seaman asst. 
treas. and asst. secy. of P & W’s 
Eastern division. 


Air Commodore D. V. “Andy” 
Carnegie left for England where 
he will be in charge of all flight 
training for the RAF. He has 
been in charge of British train- 
ing in this country for the past 
18 months. 


Morgan C. Monroe has been 
named asst. director of indus- 
trial relations and Frank C. 
Hargreave personnel mer. of 
Republic Aircraft. 


Terrell C. Drinkwater takes over 
as executive vice-pres. Stanley 
R. Shatto as gen. mgr. of the 
Modification Center and O. R. 
Haueter vice-pres. and opera- 
tions mgr. of Continental Air 
Lines. 


Miss Jean Foley is one of the 22 
new women passenger agents 
UAL has installed. The new 
agents: have been assigned to 
key terminals where they will 
assist men passenger agents in 
handling traffic. 


W. M. Packer has been as- 
signed important engine rela- 
tions work at the Packard plant. 


Robert P. Wright is named 
asst. treas. of Penn-Central; and 
Albert Englert named asst. to 
the personnel director. 


Lt. Sam F. Junkin is the first 
American fighter-plane pilot to 
gain a victory over a German 
plane in combat operation. 
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SCHATZ PIONEERED IN THE BALL BEARING IN- 
DUSTRY ¢ INTRODUCED MANY IMPROVEMENTS 
IN CONSTRUCTION ¢ ESTABLISHED NEW STAND- 
ARDS IN BALL BEARING PRACTICE ¢ THIS SKILL, 
KNOWLEDGE AND EXPERIENCE IS TODAY RE- 
FLECTED IN THE SUPERIOR PERFORMANCE OF 
ALL SCHATZ CONTROL BEARINGS e 


THE SCHATZ MANUFACTURING Co. 
POUGHKEEPSIE, N. Y. 


Detroit Office: 2640 Book Tower ® Chicago Office: 902 S. Wabash Ave. 
Cleveland Office: 402 Swetiand Building @ Los Angeles Office: 5410 Wilshire Bivd. 
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You know, of course, that the MILLER 
Continuous Wireway Fluorescent Sys- 
tem has always offered conspicuous 
savings of critical material (taking all 
items into consideration from power 
source right through to controls). Now, 
we are pleased and proud to tell you that 
the new MILLER-Engineered non-metal- 
lic reflector will increase those savings 
substantially .. . thus contributing still 
further to the war effort. 


Significantly, too, so far as the light- 
ing of your plant is concerned, this fur- 
ther metal saving means absolutely no 
sacrifice in any way of the high stand- 
ards of MILLER lighting. 


MILterR 50 Foot CANDLER or 100 Foot 
CANDLER will provide fine, man-made 
daylight . . . adequate productive illu- 
mination evenly distributed over every 
working surface. 
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Your employes will see better, feel 
better, work better with this kind of 
wartime lighting. 


There are other noteworthy MILLER 
benefits, too . . . savings in power con- 
sumption, in installation time and in 


100 FOOT CANDLER 


MILLER TROFFERS 


» Continuous Wireway Fiuorescent 
Lighting Systems 





quip U.S. WAR BONDS 


| S@ FOOT CANDLER 


filament and fluorescent lighting equipmen ; 










(«CTE MILLER COMPANY announces the new 
MILLER Engineered non-metallic fluorescent lighting re- 
flector ... offering still further savings of critical material 


...and with the same man-made daylight performance. 


installation dollars. Why don’t you write 
for all the facts today ... and let us have 
a MILLER engineer help you plan the 
most efficient lighting layout for your 
individual war production problems. 


(Representatives in principal cities.) 










MERIDEN, CONN. 
Pioneers in Good Lighting Since 1844 


@ MILLER offers a complete line = 
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Combat Plane Production Up Again 
But Parts, Engines Delay Flattens 


Output of American air- 
plane plants in July was up 
11 percent over June. The 
President had said that May 
production was about 4000. 
But the output had fallen off 
in June, apparently about 10 
percent. This drop was due 
to completion of ah order by 
a large trainer manufacturer. 
It is good news that combat 
craft production was not 
down. 

It is estimated that in July 
the industry just barely bet- 
tered its May output. One 
reason for this production 
plateau is the disbalance that 
has lately affected the whole 
war program. Aircraft manu- 
facturers have been short of 
aluminum forgings, shapes, 
extrusions, various parts, and 
engines. In other words, the 
airframe industry outran its 
purveyors, 
mass production went faster 
than could be hoped. 

Another point is that the 
industry is having to produce 
large quantities of spare en- 
gines and parts for planes on 
the battle fronts. Thus ac- 
tual production is much bet- 
ter than it looks in terms of 
assembled airplanes. 

Engines are currently not so 
much a bottleneck as they are 
a limiting factor on airplane 
output. Engines are a metal- 
lurgical problem, as WPB 
Chairman Donald Nelson 
aptly put it. Practically all 
of the electric furnaces in the 
country are making special 
steels for airplane engines, 
and it is production of these 
steels that limits engine out- 
put. 

Col. John H. Jouett, presi- 
dent of the Aeronautical 
Chamber of Commerce, an- 
nounced that over five billion 
dollars worth of warplanes, 
engines and propellers had 
been produced by the aircraft 
industry during three years of 
World War II, and that we 
have more than 30 types of 
planes on the war fronts. 
Meanwhile, development of 
new models is being pressed. 

Since Dec. 7, plant space 
has increased 25 percent; em- 
ployment has increased more 
than 50 percent; up to July 1, 
manhours had increased 175 
percent; engine horsepower 
output has been boosted 75 
percent; and tonnage of air- 
planes produced has gone up 
150 percent. Production dur- 
ing the first half of 1942 sub- 
stantially exceeded the entire 
output of 1941, he reported. 

America’s production is still 
nowhere near the top. The 
goal is 125,000 next year, or 
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about 10,000 per month, 
double the rate today. This 
will be achieved by speeding 
up the flow of fabrications 
to existing plants, by speed- 
ing engine output, and by the 
addition of new plants to 
make planes, engines, pro- 
pellers. About 30 such plants 
are in course of construction, 
and they will be coming in 
this year and next. 

“The number one question 
is production of combat air- 
craft ... the best offensive 
weapon we have,” Mr. Nelson 
declared, adding that WPB is 
taking every possible means to 
assure a flow of materials to 
airplane plants. 

No announcement of any 
spectacular percentage  in- 
creases should be expected 
for two or three months yet, 
however, for the problems in- 
volved are too complex. 


B-17 ‘‘Production Density”’ 
Breaks Up Assembly Line 


Boeing Airplane Company’s 
“E” award production record 
was largely due to its new 
“production density” assembly 
system. Instead of. one long 
assembly line carrying prac- 
tically the entire plane, the 
company uses several long but 
compact production lines for 
major assemblies, in which 
each component part of the 
plane is nearly completed be- 
fore final assembly begins. 





In effect, Boeing has no as- 
sembly line, but rather, a final 
assembly fixture. This is a 
station at which complete 
major sections, arriving from 
the several production lines, 
are joined and wires and tubes 
connected. There are two 
positions for final inspection. 

Manufacturing process of 
the Flying Fortress is broken 
down into seven distinct 
major assembly operations: 
(1) skeleton of the forward 
fuselage; (2) forward half of 
fuselage or nose section; (3) 
tail section, or rear half of 
fuselage; (4) tail turret—that 
part aft the dorsal fin; (5) 
fuselage final assembly where 
the three parts of the fuselage 
are put together; (6) wing 
structures, where the wings 
are built in sections; and (7) 
wing installations, where the 
engines, gas tanks, and other 
items, are installed on the 
wings. 

This system is said to make 
for maximum use of machine 
tools and floor space, and 
eliminates the waste motion 
of swarms of workers jostling 
each other, trying to get at 
the hundreds of jobs on a 
plane being assembled in toto. 


New Gun Turret 


Anew _ electric-powered, 
ball-shaped bomber turret de- 
signed by the Sperry Gyro- 
scope Company is now being 
produced in large quantities 
by Briggs Manufacturing 
Company. 

Both the American and 
British air forces contend 
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that this turret is far supe- 
rior to anything in existence. 
The fire power of planes 
mounting the turret will be 
increased considerably. 


The electrically operated 
and locally controlled gun en- 
closure will revolve complete- 
ly on its vertical axis and can 
be tilted through an arc of 
60 deg., giving the operator a 
maximum field of fire. The 
aluminum ball has plastic 
windows and a plate glass 
sighting window. It has con- 
siderable armor plating giv- 
ing the gunner a maximum 
of protection. 


P-38 Strips Rubber 


Lockheed is stripping its 
P-38 of rubber, using instead 
bound hair, felt, felt impreg- 
nated with asphaltic base 
material, and flexible plastic 
tubing, saving about 211 lb. of 
rubber by the conversion. A 
slight redesign of fairleads 
may eliminate 90 percent of 
rubber and synthetic rubber- 
cork composition used for this 
purpose. The engineers are 
only concerned with 11 per- 
cent of the total rubber be- 
cause the gas tanks and tires 
account for ‘most of the 
poundage. Tires will remain 
pure or reclaim rubber, but 
gas tanks, after conversion, 
will be half synthetic and half 
natural rubber. 

Bound hair is substituting 
for rubber seat cushions, arm 
rests and pad assemblies. It 
is lighter in weight and wears 
better. Felt is being substi- 
tuted for rubber bumper pads, 





QUANTITY PRODUCTION OF WORLD’S BEST FIGHTER 


Part of the final assembly line at Republic Aircraft 
Corp. plant, showing production of P-47 ‘“Thunder- 
bolts’. designed by Alexander Kartveli, vice-president 
and chief engineer. Already in service on American 






battlefronts, the P-47 is considered by Army Air 
Forces officers to be the most powerful and fastest high 
altitude fighter in the skies today. It is now in limited 
service on various fighting fronts. 
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A conversion of the Consolidated B-24 “Liberator” (left), designed for 
transportation of personnel or cargo, rolls off the production line at Con- 
solidated’s new Southwest plant more than a month ahead of schedule. It 
can carry a pay-load of 10 tons, has a speed of more than 300 mph. and 
a range of 4,000 mi. Coming from the longest continuously-moving straight 


TODAY’S CARGO PLANES NOW 








production line in operation, its output will not curtail manufacture of 
“Liberator” bombers. First photo released by the War Department (right), 
shows quantity production of Douglas C-54 Army transports. These four- 
engine cargo carriers have been rolling from assembly line for months and 
many are already flying vital men and materials to battle fronts. 





sealing strips for doors, bottle 
holders and clamp assemblies. 
Flexible plastic tubing is re- 
placing rubber tubing used as 
a conduit. 

There are approximately 
1100 separate parts of rubber 
on each P-38 and nearly 200 
part numbers call for rubber 
or its equivalent. 


Bottlenecks Averted 


A total of 1860 potential 
“bottlenecks” in warplane 
production was recently 
averted in southern Cali- 
fornia’s eight major aircraft 
plants, a result of the work of 
the Aircraft War Production 
Council, Inc., it was stated in 
the monthly reports of the 
committee on Engineering 





and Standards, and Material. 
In June there were 1557 ex- 
changes in material, 132 engi- 
neering reports and 171 
library references to technical 
reports. 

Exchanges of engineering 
reports include: adhesion of 
Neoprene to Plexiglas, air 
sealing of single row screw 
seams, molded plastic cockpit 
and gunner’s enclosures, and 
others. 


Heat Equipment 
Makers Merge 


Merger of the Airmax Corp., 
formerly of San Diego, Calif., 
and the Pacific Gas Radiator 
Co., Huntington Park, Cailif., 
under the new name of Pacif- 





ic-Airmax Corp. is announced 
by R. C. Gross and Mrs. Helen 
A. Hartfield, presidents re- 
spectively of the companies 
now united. Both firms were 
engaged in war production, 
the Airmax Corp., in the 
manufacture of airplane heat- 
ing equipment and the Ra- 
diator company in manufac- 
ture of home and industrial 
heating and ventilating equip- 
ment. Mrs. Hartfield is pres- 
ident of the new firm and 
Mr. Gross is vice-president 
and general manager. A. A. 
Arnhym, is chief engineer, 
Helsen A. Wilke is secretary 
and treasurer, L. M. Hull is 
sales manager, J. B. Mar- 
chand is purchasing agent, 
and E. M. Rahm is works 
manager. 





New Douglas Bomber Plant 
Opened In Southwest 


Douglas Aircraft Company 
has accepted a “giant fac- 
tory” from the United States 
Army Engineers. Nearly a 
mile in length, this new plant, 
in a southwestern city, is 
among the largest airplane 
production units in the world, 
the company says, and will 
turn out four-engine planes as 
well as single engine dive 
bombers. 

Donald Douglas, president 
of the company, in making 
the acceptance address said 
that “great planes and even 
greater transport giants are 
either flying or under way. 
These huge airplanes will give 





Labor Day took on added 
significance at both the West 
and Southwest plants of 
North American Aviation 
Inc., when the builders of the 
B-25, P-51 and combat train- 
ers for both services were 
notified that the joint Army- 
Navy “E” had been awarded 
them. 


Leeds & Northrup Co. em- 
ployees joined the ranks of 
those entitled to wear the 
“E” pins signifying that their 
organization had been se- 
lected for the joint Army- 
Navy award. 


Lieut. Comdr. R. W. Rose, 
USNR, presented the flag 
symbolizing the joint Army- 
Navy production award to 
Handy & Harman company 
officials for high achievement 
in production of war equip- 
ment. 


Under Secretary of War 
Robert P. Patterson pre- 
sented the Army-Navy “E” 
award to Harvey Firestone, 
Jr., marking the second such 
award to Firestone Tire & 
Rubber Co. within a week. 
The first was made to its 
Eastern war products subsid- 
iary. 
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PRODUCTION BATTLE CITATIONS 


The Bullard Co., machine 
tool manufacturer, now flies 
the Army-Navy “E” pennant 
and its employees wear the 
pins as a result of the award 
for outstanding production 
achievements. 


Brig. Gen. A. A. Farmer, 
commanding officer, Phila- 
delphia Signal Depot, 
awarded the Army-Navy “E” 
burgee to officials and em- 
ployees of the Henry L. Crow- 
ley & Co. Inc. 


Carl L. Norden, Inc., mak- 
ers of America’s famed pre- 
cision bombsight, received the 
Army-Navy “E” burgee with 
a star, marking it as the 
second award, regarding 
which Adm. H. A. Wiley said, 
“By being selected for this 
honor a second time you have 
demonstrated that yours is 
no half-hearted, flash-in-the- 
pan effort, but rather a solid 
determination to supply the 
Navy with the materials it 
must have to carry the en- 
gagement to the enemy. It 
is the spirit that will win this 
war.” 


Also awarded the burgee 
with star was the Kropp 
Forge Co. It was received 





without ceremony for, as Roy 
A. Kropp, president, said, “We 
are too busy turning out 
forgings for the Army and 
Navy to stop for ceremonies.” 


Jake Sparling, 60, and his 
assistant, Percy Fogelsonger, 
79, are the entire staff of a 
Michigan plant, where they 
have been working for 18 
months, 15 hours a day, 7 
days a week, and have turned 
out 18,000 steel flanges for war 
machinery. It won them the 
recognition and flag they 
sought via the White House. 


Cessna Aircraft Co. has won 
the Class “A” approval of the 
U. S. Army Air Forces for the 
quality control exercised by 
its inspection department. 


Boeing Flying Fortress 
workers, men and women, are 
first group in the entire air- 
craft industry to earn both the 
U. S. Treasury Department’s 
Bullseye and Minute Man 
flags for War Bond purchases 
on a standard payroll savings 
plan, they report. 


Sperry Gyroscope Company 
received the joint Army-Navy 
“E” Award for excellence in 
production. Presentation of 





the pennant was made to 
R, E. Gillmor, president. Em- 
ployees received the “E” pin. 


Curtiss-Wright Plants 1 and 
2 have been awardea the 
Army-Navy award for out- 
standing achievement in the 
production of war equipment. 
“E” pennants were awarded 
to the plant and pins for em- 
ployees. 


Goodyear Tire & Rubber 
Co. received the Army-Navy 
“E” for outstanding accom- 
plishments in war production. 
Presentation was made by 
Maj. Gen. William N. Porter, 
chief of the Chemical Warfare 
Service in Washington. 


North American Aviation’s 
West and Southwest plants 
have both received the joint 
Army-Navy “E.” 


Vultee Aircraft Inc., now 
flies the joint Army-Navy 
award pennant and the em- 
ployees are wearing the “E” 
pins. 


Weston Electrical Instru- 
ment Corporation also re- 
ceived the twin-service award 
for outstanding production 
achievements. 
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From production line to combat 
line, Lowe Brothers wartime fin- 
ishes are providing safe convoy for 
warweapons and materials of every 
type against the hazards of expo- 
sure, temperature and transport. 


Lowe Brothers experience in 
supplying U. $. Government Speci- 
fication Finishes, as adopted by all 
branches of our Armed Forces, can 
be greatly helpful to you in finish- 
ing war weapons or materiel. 


Just as Lowe Brothers cooper- 
ated fo stabilize the color and per- 
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formance of Machine Tool Finishes, 
which became the recognized 
standard of an exacting industry, 
we will gladly cooperate with you. 


So why not benefit by Lowe 
Brothers experience with industrial 
finishes for peacetime and war- 
time products by calling upon us 


s 


for information regarding applica- 
tion data, thinning ratios, 
drying schedules, bids or 
costs on Government Speci- 
fication Finishes. 


INDUSTRIAL SALES 
THE LOWE BROTHERS CO. 
DAYTON, OHIO. 


Lowe Brothers 
WARTIME FINISHES for Industry 


IN ACCORDANCE WITH U.S.GOVERNMENT SPECIFICATIONS 


i 


AND MAINTENANCE PAINTS 
TO MULTIPLY YOUR MAN POWER EFFICIENCY 









WE MUST KNOW HOW SOUTH WIND HEATERS 
Will Perform At 15,000 - 30,000 - 45,000 Feet! 
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FACTS Are More Important 
than THEORIES, in Our Book! 


TEWART-WARNER South Wind Heaters for aircraft 
have behind them the best of engineering skill, the 
: finest of theory. But their role is vital. Theory is not 
enough. They must demonstrate PROVEN PERFORMANCE 
before they are released for use in combat, bomber, and 

other planes of our country’s ‘air forces. 


How to prove performance? Take it up and see if it 
works? Not so simple as that! Planes are needed for 
other jobs. And elaborate recording and measuring 
equipment is bulky. Furthermore, the testing must be 
done under controlled conditions—difficult to do aloft. 








Heat transfer coefficients, heat output, ability to keep fliers 
and equipment at maximum-efficiency temperature under 


So, in order to make the final flight test merely @ rou- varying altitude conditions—these are vital questions an- 














tine check-up, we “brought the stratosphere down to swered by the altitude chamber. 
the heater.” We designed and built the altitude cham- 
ber pictured here. It simulates altitudes beyond the ; = > 
capabilities of any plane . . . altitude pressures encoun- altitude chamber proved it: ‘ 
tered at 15,000—30,000— 45,000 feet and beyond. So This chamber and its accessory instruments are typi- p 
now we KNOW what these heaters will do—such as the cal of the care and equipment which produce and : 
heater which operates without supercharging prove Stewart-Warner South Wind Her- d 
at 48,000 feet! Theory said “yes,’—and the metic Combustion Heaters! St 
ti 
E 
‘ 0 
Product d 
op Ans 
"\ South Mi SMBUSTIC 
; li 
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EG. VU. S. PAT. OFF d 
HEATER DIVISION, STEWART-WARNER CORP., CHICAGO c 


West Coast Office: Stewart-Warner Aircraft Heater Engineering and Service, 1273 Westwood Blvd., West Los Angeles, California 
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the United States Army a 
mobility it has never before 
known. Before long we will 
darken the skies with combat 


transports, making no battle- 
front too distant and no ag- 
gressor secure, no matter how 
far from our shores.” 





ASSEMBLY LINES 


Interchangeability of propeller 
parts built by Hamilton Stan- 
dard and its licensee, Nash- 
Kelvinator, was demonstrated 
recently by a rigid test. Two 
complete propeller assemblies, 
of the basic model in produc- 
tion by Nash-Kelvinator, were 
chosen at random and shipped 
to Hamilton Standard. Similar 
assemblies were drawn out of 
Hamilton’s finished _ stores. 
All assemblies were torn 
down, and two new assemblies 
created from parts carefully 
selected in a way to cause 
Hamilton-built parts to mate, 
in every case possible, with 
those built by its licensee. 
Each rigid requirement was 
met without difficulty. 


The plants of Brewster Aero- 
nautical Corp., which was 
taken over by the Navy tem- 
porarily last spring for al- 
leged failure to produce enough 
planes, are now turning out 
new types of dive bombers, 
some of which already have 
been shipped abroad. Bermuda 
type dive bombers for the 
British were the first to be 
shipped. Brewster also is 
manufacturing a Bermuda 
prototype for the Netherlands 
East Indies and a Buccaneer 
dive bomber of similar de- 
sign for the U. S. Navy. Ber- 
mudas are for land base oper- 
ations; Buccaneers are de- 
signed for carrier operations. 
Both are mid-wing two-seat 
monoplanes powered by 
Wright radial engines. 


X-ray in the template depart- 
ment is being used by North 
American to speed planes 
from the drawing board stage 
to the flight ramp. First step 
is to treat a piece of metal 
with fluorescent lacquer, and 
scribe a design on the sheet. 
When completed, it is sent to 
the template X-ray room, 
placed over a piece of metal 
to activate the fluorescent 
lacquer and then is put into 
a vacuum printer. The glow 
from this original plate trans- 
fers the lines to a second 
Plate, which has been coated 
with lacquer and transfer film, 
to make the negative which is 
developed. Negatives are filed 


SO copies can be made at any 
time, 


Electric heating pad, in an 
over-sized version, has been 
developed at the Glenn L. 
Martin Co. to eliminate the 
hitherto unavoidable wrink- 
‘ing and buckling of the skins 
of wing structures while un- 
dergoing riveting. To over- 
come this interference with 
the smooth flow of air over 


AVIATION, October, 1942 
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and under the wing, “heat 
therapy” was applied to first 
expand and then shrink the 
aluminum sheets. Sheets are 
riveted together over a wood 
frame shaped like a wing. The 
heater, which fits snugly over 
the structure, is applied. 
Enough heat is given to elim- 
inate all wrinkles. While rheo- 
stats hold the temperature 
constaht, the skin is quickly 
stitch -riveted around the 
edges and along ribs. When 
the heat is removed, the skin 
shrinks taut, unwrinkled. 


A new development in finish 
for plywood planes and glid- 
ers is announced by Zapon 
Division, Atlas Powder Co. 
The finish, it is said, provides 
highest moisture resistance, 
and adds a minimum of excess 
weight to planes and fits into 
high speed production sched- 
ules. Meanwhile, U. S. Ply- 
wood Corp., has developed a 
new plywood impregnated with 
phenolic resin which is said 
to be stronger and more fire- 
retardant than regular resin- 
bonded plywood. Designated 
as Impreg Weldwood, it is 
resin bonded like the earlier 
types, but differs in that it is 
made by thoroughly impreg- 
nating both sides of the veneer 
layers with phenolic resin. 


Practice bombs, used in train- 
ing bombardiers, are made of 
thin sheet steel shells and 
filled with 85 Ib. of sand and 
a 3-lb. charge of black powder 
to make an explosion for ob- 
servation purposes. 


The suggestion box main- 
tained by Cessna has turned 
up one idea which alone has 
more than paid for the cost 
of installing and operating the 
campaign. It was a method 
for fabricating pulley brack- 
ets through a stamping and 
folding process instead of the 
welding method formerly 
used. The new process elim- 
inates four welds, two “spot- 
facing” operations, bookkeep- 
ing, stocking and handling on 
two parts and has cut the 
number of rejects. A _ per- 
plane saving of about $20 has 
resulted from the idea. 


Price increases on two grades 
of aircraft fir, vitally needed 
in the war effort, have been 
authorized by OPA upon re- 
quest of the Lend-Lease Ad- 
ministration and the British 
Purchasing Commission. At 
the same time, OPA estab- 
lished a maximum price for 
a new Y grade of aircraft fir, 
specifications for which had 
been drawn up by the Pro- 












curement Division, U.S. Treas- 
ury. 


Transportation of war work- 
ers has been attacked with 
record-breaking success at the 
Glenn L. Martin Co. More 
passengers per car are carried 
to the Martin plant than to 
any other war industry, they 
say. Last October each car 
was carrying 2.6 passengers. 
Today each car carries 4.5 pas- 
sengers—a record increase in 
automobile utilization. 


Over 17,500 women are em- 
ployed by the whole Glenn L. 
Martin Company, with over 
5,000 busy on actual produc- 
tion and assembly of planes. 
At the rate of 500 a week, re- 
cruits of all ages walk up to 
machines and drafting boards. 
The women get the same rate 
of pay as men, spend the same 
number of hours on the same 
jobs, and are expected to pro- 
duce the same results. The 
only two women in a night 
class of 25 Martin engineers 
walked away with the two 
highest marks. They aspire 
to be aerodynamists. 


Substitution of phosphoric 
and chromic acid for the com- 
monly used hydro-fluoric acid 
in the cleaning of sheet metal 
to be spotwelded has not only 
resulted in a cleaner, brighter 
surface but has also helped 
step up production of Flying 
Fortresses and Vega Ventura 
bombers. Under the system 
previously used, the tendency 
of the aluminum sheet to alloy 
with the copper tip of the 
spotwelder has necessitated 
the cleaning of the tip after 
every ten or 15 spots. Vega 





states that when using a com- 
bination of phosphoric and 
chromic acid the tips do not 
have to be cleaned oftener 
than every 500 or 800 spots. 


Sperry in Consent Decree 


The Department of Justice 
filed a complaint against the 
Sperry Corporation, Sperry 
Gyroscope, and London af- 
filiate, charging violation of 
the Sherman anti-trust law 
by restraining trade in the 
directional gyro, the artificial 
horizon, and the automatic 
pilot. A consent decree en- 
joining Sperry from further 
violation was entered. 

R. E. Gillmor, Sperry Gyro- 
scope president, said his com- 
pany, in its consent to the de- 
cree, does not admit the cor- 
rectness of the government’s 
contentions. If any artificial 
prices were created, they were 
not effective in the United 
States, he said. 

Sperry officials told Avia- 
tion that if any American 
manufacturer can make ad- 
vantageous use of German 
patents in this country, they 
will not stand in the way. 
They pointed out that Sperry 
is letting other companies 
build one and a half billion 
dollars of Sperry products 
without any royalties. They 
said that Sperry has no time 
now to spend on litigation. 


Sealed Power Expands 


Sealed Power Corp. is now 
expanding its facilities for 
production of piston rings to 
meet substantial government 
contracts. 





CONVEYOR AIDS PROPELLER CONVERSION 


Wartime flying has required dull-finish painting of all propeller blades to 
reduce visibility, adding another problem to manufacturers. It was solved 
at Hamilton Standard Division of United Aircraft Corp. by installation of 
endless belt conveyor which carries propellers through chambers in which 


they are cleaned; dried and cooled; 


given a priming coat; again dried; 


painted with the final coat, including the tips; and dried again. Six men 
operate the system which turns out a blade a minute. 


Smooth..clean.. precise, this airplane 
bole bbel-Molet-se belo MMe) MB ecto Cop el-t-stbtes ME ODIony eee -3iod8) 


is typically Wellman. 


Castings by Wellman are outstanding in 
rotted tba gam ol-Toleabt:1- Mm del: b aioe c- ME o) colohhol-lo MM ob gamer 
thoroughly trained personnel working with 


the most modern facilities—including X-ray. 


Whatever your casting requirements you 
can rely upon Wellman for production that 


is exact in every particular. 


THE WELLMAN BRONZE & ALUMINUM CO. 
General Offices: 2533 East 93rd Street, Cleveland, Ohio 


e 
CASTINGS IN BRASS, BRONZE, HEAT TREATED ALUMINUM AND MAGNESIUM (DOWMETAL) 


Z CAST 
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Airline Load Factors Up; 
Top 90 Percent in Places 


An outstanding effect of war 
traffic pressure on the airlines 
is the increased passenger 
load factor. The airlines as‘a 
whole are operating at around 
75 percent, whereas the ceil- 
ing generally regarded as 
practical before the war was 
65 percent. Going higher than 
that, it was felt, offended too 
many people by leaving them 
on the ground. 

Some routes, in concen- 
trated industrial areas, are 
operating as high as 95 per- 
cent. For example, Penn-Cen- 
tral has an average of 80 per- 
cent on its system, with 87 
percent on the Detroit-Nor- 
folk run. Out of Norfolk, 93 
percent of the seats are oc- 
cupied. United Air Lines is 
averaging 88 to 90 percent. 
United’s traffic along the West 
Coast sometimes runs close to 
100 percent. 

Three main measures have 
been taken by the major lines 
to make these high percent- 
ages possible. (1) All sleepers 
have been cut out; thus pro- 
viding seven to nine more 
seats per plane. (2) Most 
long, non-stop runs have been 
eliminated, giving more ca- 
pacity by eliminating big loads 
of gasoline and making it pos- 
sible to pile on the cargo with- 
out having to empty the seats. 
(3) The “turnaround” has 
been stepped up. That is, in- 
stead of parking planes around 
the field waiting for the popu- 
lar morning and evening de- 
parture hours, maintenance 
departments service and put 
them in the air immediately. 

As Harold Crary, president 
of United, said, people are 
“flying around the _ clock.” 
They have to get there and 
they will go at three in the 
afternoon or three in the 
morning. 

It might be supposed that 
this new high load factor 
would hang over after the 
war, but transport men don’t 
think so. They believe that 
people will go right back to 
their old popular departure 
hours. It costs more to fly the 
public that way but actually, 
peacetime will find the volume 
of air travel so increased in 
volume, the planes so much 
bigger, and operating meth- 
ods so improved, that the fares 
may be lower than ever. 

Now, though the load fac- 
tor is away up, and fewer 
planes are carrying more traf- 
fic, the standard of mainte- 
nance throughout the system 
is very high. Draft boards are 
exempting airline maintenance 
men and the men themselves 
are staying, because they feel 
that their permanent jobs are 
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worth more than a temporary 


| increase on some temporary 


war project. Service on the 
airlines is just as important 
militarily as building planes 
or flying them in combat. 


CAB Adjusts Mail Rates 


Allowing 15 days for a re- 
ply, CAB ordered Pan Ameri- 
can Airways, Inc., to show 
cause why its present mail 
rates between New York- 
Europe and New York-Ber- 
muda should not be reduced 
to .44 mills per pound mile. 
The proposed rates would be 
retroactive to last Dec. 13, 
and the company would have 
to refund excessive charges 
on mail since that date. A 
reduction has already been 
made by CAB in mail rates 
payable to Pan American 
over that carrier’s Latin- 
American Divisions. New rates 
have been established over 
its trans-Pacific routes in op- 
eration prior to Pearl Harbor. 

CAB cut base rate of gov- 
ernment payments to Pan 
American Grace Airways for 
its Latin American air mail 
service, effective retroactive 
to July 1. About $1,375,000 
of the airline’s profits during 
the last 13 years was found by 
CAB to be excessive. Profits 
will not be recaptured at the 
present time. 

On Northeast Airlines’ route 
27, CAB has determined the 
new rate of compensation for 
mail service. 

Braniff Airways, Inc., was 
granted increased air mail 
compensation over its three 
routes. 








MEDICINE DELIVERED BY AIR 


Parts Priority Raised 


Preference rating for ma- 
terials necessary for main- 
tenance and repajr of airline 
planes was raised by the WPB 
from A-l-j to A-l-a_ in 
Amendment No. 2 to Pref- 
erence Rating Order P-47. 
All aircraft production cur- 
rently is assigned AA-1 rat- 
ing. Since airlines must 
acquire repair parts and main- 
tenance material from manu- 
facturers whose schedules are 
almost entirely in this cate- 
gory, it was necessary to raise 
the rating to assure reason- 
able deliveries. 

Hand-operated tools, es- 
pecially designed for manu- 
facture, repair or maintenance 
of aircraft, military vehicles 
and other predominately mili- 
tary equipment, have been 
placed under the provisions of 
Maximum Price Regulation 
No. 136, as amended, (Ma- 
chines and Parts and Ma- 
chinery Services) OPA an- 
nounced. 


Air Transport Manpower 
Committee Set Up By ODT 


An Air. Transport Man- 
power Committee has been 
set up by ODT’s Division of 
Transport Personnel. Col. 
Edgar S. Gorrell, president of 
the Air Transport Association, 
is chairman. Other members 
include Samuel J. Solomon 
and Robert McCraith, both di- 
rectors. 

At its first meeting, the 
committee concluded: That 


Second of two shipments of sulfadiazine, totaling 300,000 doses, reaches 
Santiago, Chile, via Pan American-Grace Airways in answer to urgent appeal 
resulting from meningitis epidemic in state of Los Andes which quickly 
exhausted local supplies. American State Department and Red Cross 
cooperated in facilitating movement of the drug so that delivery was made 
in Santiago in little over three days after receipt of wire in Washington. On 
hand to receive shipment were, left to right, Vicente Salsilli, Panagra 
traffic manager; Dr. Jose Donoso, chief of Prophylatic Bureau of Chilean 
Health Office; Dr. Eugenio Suarez, Chilean Director General of Health; and 
Dr. John Janney, representative in Chile of Rockefeller Foundation. 





requirements of air cargo 
service are growing so rap- 
idly that existing supplies of 
workers competent for such 
service soon will be wholly 
inadequate; that steps should 
be taken to begin the train- 
ing of future personnel by the 
U. S. government; that women 
comprise one of the largest 
sources for required  per- 
sonnel. 


TWA Gets New Mail Route 


Transcontinental & Western 
Air has begun air mail serv- 
ice over the Cincinnati-De- 
troit portion of the former 
Marquette route. The route, 
purchased last year from Mar- 
quette Airlines, has been des- 
ignated as AM-58. TWA oper- 
ates two daily round-trip 
flights with stops at Dayton 
and Toledo. Previously, serv- 
ice has been limited to pas- 
sengers and air express. 


New Air Transport Heads 


At the annual meeting of 
the Air Transport Association 
of America, the following di- 
rectors were elected for the 
coming year: W. A. Patterson, 
United; Jack Frye, TWA; E. 
V. Rickenbacker, Eastern; O. 
M. Mosier, American; G. T. 
Baker, Nat‘onal; J. W. Miller, 
Mid-Continent; and _  Croil 
Hunter, Northwest. 

C. E. Woolman, Delta Air- 
lines, was elected vice-presi- 
dent. 


CAB to Consider New 
Latin American Routes 


The Civil Aeronautics Board 
has instituted a proceeding to 
determine whether the public 
interest requires immediate 
inauguration of temporary air 
transportation by United 
States or foreign air carriers 
between Miami, Florida, Cen- 
tral America, the Canal Zone, 
the North Coast of South 
America, and the Caribbean 
islands. 

Due to the war a serious 
shortage of air transportation 
appears to exist in the Car- 
ibbean area and such a con- 
dition may adversely affect 
the war effort. 

The Board stated that any- 
one with suitable equipment, 
facilities, and personnel avail- 
able to enable it to inaugu- 
rate temporary air transpor- 
tation -service immediately 
may file with the board an 
application for a temporary 
certificate of public conveni- 
ence and necessity or tem- 
porary foreign air carrier per- 
mit authorizing it to engage 
in such transportation. Ap- 
plicants should specify the 
equipment available. 
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Look to HAZARD LAY-SET 


for modern, precise controls ... . 
* The Hazard organiza- 


tion has a virile backlog of aircraft experi- 


ence that right now is proving of tremendous 
value to the industry. From the very begin- 


ning we were pointed to the manufacture of 


more precise controls. 

Hazard was the first under license to man- 
ufacture Preformed Tinned or Galvanized 
Aircraft Cable and Strand—Hazard LAY-SET. 
Hazard originated KORODLESS (corrosion- 
resisting) Preformed aircraft cable and strand. 
Hazard plants supply complete aircraft assem- 


HAZARD WIRE ROPE DIVISION 


blies. Into those few sentences is compressed 
a story of years of close cooperation with 
Army, Navy, and civilian aircraft engineers 
—and, certainly, appreciation for current 
problems. 

Ask your nearest Hazard office for infor- 
mation on Hazard LAY-SET Preformed Tinned 
or Galvanized Control Cable and Strand, 
KORODLESS Preformed Control Cable and 
Strand, TRU-LOC Swaged Type Terminals and 
complete aircraft assemblies that can be 


made to your exact specifications. 


DETROIT, FT. WORTH, LOS ANGELES, NEW YORK, SAN FRANCISCO, WICHITA 


AMERICAN CHAIN & CABLE COMPANY, INC., sripcerort, coNNEcTICUT 
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Help Them Win... Turn in Your SCRAP! 


Scrap is steel or iron useless in its existing form 
but valuable as raw material for remelting. 
Since it is already refined, more scrap in the 
furnace charge speeds up the refining process 
and enables steel to be turned out faster for 
implements of war ... More scrap—from your 
plant —means more steel. 


Conservation Authorities Recommend 
the Following 8 Steps 


1. Put some one individual in charge of scrap in all 
departments of your business and GIVE HIM AUTHORITY 
TO ACT, 


2. Comb the plant and yards for dormant scrap, aban- 
doned equipment, old boilers, pipe, moulds, obsolete 
dies and parts, material now being destroyed which 
has salvage value. 


3. Survey all plant equipment, particularly idle standby 
or discarded machines, with a view to applying or con- 
verting them to useful production. 


4. SEGREGATION: Identify, classify and segregate scrap 
and supervise its handling to avoid contamination, This 
will increase its value. Provide separate containers, 
clearly marked for each class of scrap material. 


Repair cr rework worn or broken cutting tools. Keep 
unusable small pieces and turnings segregated. Even 
high speed steel grinding dust is valuable. 


Dismantle discarded equipment promptly into its com- 
ponents — electrical, fastenings, lumber, etc. — so that 
these parts may be utilized or scrapped. 


Sort blanks, short ends, cut-downs, clippings, etc., for 
possible reuse for smaller parts made in the same or 
other departments. 


Recover and reclaim used cutting oils, lubricants, sur- 
plus paints and spray finishes. 

Sort sweepings and miscellaneous waste to recover scrap 
values. 


5. Constant reminders in the form of posters, illustra- 
tions of right and wrong methods, pay envelope enclo- 
sures, house organ publicity, etc., are potent aids to 
the conservation program. 


6. Release for scrap, obsolete engravings, electrotypes. 
and standing types for catalogs, forms and advertising 
material, 


7. Inspect all refuse to detect avoidable waste and exces- 
sive rejections. Educate production executives to cor- 
rect such conditions at the source. 


8. For information and assistance on special phases of 
conservation and salvage communicate with Industrial 
Salvage Section, Conservation Division, War Produc- 
tion Board, 9th Floor, Washington Gas Light Building, 
Washington, D. C., or with nearest regional office. 


” 


are 


Dinky Pasa Abs SOS 


The metallurgical experience of our technical staff is available 
to aid you in these and other technical phases of metal salvage. 





Ra 


KEEP SCRAP MOVING INTO WAR PRODUCTION! 


THE INTERNATIONAL NICKEL COMPANY, INC. 


a a ee 


67 WALL STREET ; 
NEW YORK, N. Y. 
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‘Safe landings through 
the eyes of science 


Tc 


There was a time 

When a tired pilot 

Coming in from a tough mission 
Would go white around the gills 
When he spotted ground fog... 


Ground fog, covering the home field 
With a sea of milk 


Broken by islands of hillsand tree-tops... 


Signs of the good earth 
Yet for him portents of disaster. 


Today U. S. airmen can smile 
When the home field 

Is hid in a blur of mist... 

For a voice in their earphones 
Tells them to come in on instrument. 


And one by one the planes 
Glide in to a smooth landing 
As if each pilot had full view 
Of the runway below. 


Modern radio equipment 

For instrument landings 

Is designed, developed 

And manufactured 

By I. T. & T. associate companies. 


The broad peacetime experience 
Of I. T. & T. 

In the field of communications 
Is proving its value 

In time of war. 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Broad St., New York, N.Y. 


Associate Manufacturing Companies in the United States 


International Telephone & Radio Manufacturing Corporation 


Federal Telegraph Company 
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As Some Others See Us 


Rather remarkable is the 
lament in a Swiss publication, 
recently received here, which 
publishes an article concern- 
ing South American airlines 
that is not exactly compli- 
mentary to this country. The 
article starts out with the 
remark that what the Ger- 
mans, French and _ Italians 
have built up over many 
years with heavy sacrifices 
in men, money and time for 
the establishment of commer- 
cial services is lost to them 
today. It then procesds to 
analyze developments with- 
out apparently having any ac- 
tual news since the beginning 
of the year. 

On the whole the whole 
story is highly damaging to 
American prestige, and gener- 
ally ignores the efforts of the 
domestic airlines in South 
America which tried to build 
up a domestic network in the 
face of nearly overwhelming 
competition from the heavily 
subsidized German, Italian 
and French lines. The fact 
that both Pan American and 
Pan American Grace were 
doing a first class job for 
many years with a type of 
operations which was general- 
ly foreign to American opera- 
tors is also forgotten. The 
only mention they get is the 
remark that they were only 
able to establish themselves 
when Axis “spylines” were eli- 
minated. The direct contrast 
between American and Axis 
services cannot be emphasized 
enough—the Axis companies 
flew only where they felt it 
would eventually have mili- 
tary value, and had unlimited 
funds to enable them to oper- 
ate these services and get the 
necessary franchises. On the 
other hand, the American 
lines had to maintain them- 
selves with the revenues of 
their services, and for this 
reason could not maintain 
routes where passengers, mail 
and express were not forth- 
coming. 

When the various South 
American countries took ac- 
tion to eliminate the Axis 
lines from their territory af- 
ter flagrant violations of local 
laws, the domestic lines were 
at last in a position to estab- 
lish themselves along routes 
which might enable them to 
become self-sufficient in not 
too long a period. The inti- 
Mation that none of the do- 
mestic South American com- 
panies have been able to es- 
tablish themselves in the face 
of the ruthless expansion of 
American interests is disprov- 
en easily by existing airlines. 
_In fact, as this Swiss pub- 
lication wishes its readers to 
See it, the South American 
countries only took these 


AVIATION, October, 1942 





steps reluctantly, forced into 
it by the United States. In 
so doing the publication con- 
tinues, one of the main pil- 
lars of South American com- 
mercial air services was eli- 
minated, aerial communica- 
tions were disrupted and con- 
tracts broken left and right, 
leaving hundreds of foreign 
personnel job- and pay-less. 

The publication, which has 
a wide distribution in and 
outside Europe, also started 
the story about the serious 
friction between American 
and British pilots and other 
personnel in Africa when the 
ferry lines were established, 
and its attitude, supposedly 
neutral, has on the whole had 
a strong anti-American tinge 
for some time. 


New German Dive Bomber 


Details have been released 
about the new German level 
and dive bomber, the Dornier 
Do-217, which is equipped 
with a rather unique diving 
brake in the form of two or 
four flaps which open up from 
the abnormally long and 
pointed tail. It. is said that 
this innovation assists in con- 
trolling the plane during 
dives, when it opens up like 
an umbrella. 

The powerplant consists of 
two 1,600 hp. BMW-801 type 
14 cylinder radials, the same 
as used in the new FW-190, 
equipped with cooling fans, 
and installed in very deep 
and narrow cowlings. Arma- 
ment consists of a number 
of 15 mm. cannon and 03 
guns, installed in the fuselage, 
in turrets in the nose and on 





top of the control cabin. The 
plane is said to be well ar- 
mored, and can carry a maxi- 
mum of 6,600 lb. of bombs. 
With a gross weight of 32,700 
lb. the top speed is around 
275 mph. with full bomb load, 
service ceiling 22,500 ft. and 
range 1,000 mi. Without 
bombs the top speed is 325 
mph. and the ceiling 29,000 ft. 


French Developments 


Quite a number of new air- 
planes are in development in 
France, some of which are 
already under construction, 
with others still in the day- 
dreaming stage. Notable is 
the fact that most new de- 
signs feature the contra-rota- 
ting propellers, and many dif- 
ferent versions are being 
studied in the windtunnels 
which are still available in 
France. 

Of the airplanes now build- 
ing, the following types are 
interesting: the government 
is building the VG-50, a twin- 
engined high speed plane 
with two new Hispanos of 
1,500 hp. The pilot is seated 
between the engines, an ar- 
rangement already seen in 
the Fokker D-23, and in ear- 
lier Italian Schneider Cup 
racers. The wingloading is 
around 45 lb. sq.ft. which 
promises a high speed and 
difficult landing characteris- 
tics. No extra-lift devices are 
known to be _ incorporated. 
Designs have been completed 
for a 25 ton, four-engined 
flying boat with contra-rotat- 
ing propellers, pressure cabin 
and a speed of 300 mph. at 
30,000 ft. 





British Combine 


DESTINATION: DIEPPE 


RAF pilot gives thumbs up signal as he prepares to take off in Douglas A-20 
to join huge air battle which accompanied Commando raid on Dieppe. Note 
how nose of this American-built ship bristles with armament; two machine 
guns built into the fuselage and extra guns, apparently of larger caliber, 
set in fairing just outside bombardier’s compartment. 





The most fantastic plans 
are being developed at the 
Breguet plant, where work is 
being completed on designs 
for an 82-ton flying boat, 
with eight 2,000 hp. engines 
mounted in tandem with con- 
tra-rotating props. Breguet 
also visualizes flying boats of 
from 250 to 950 tons, for 
which a 3,000 hp. engine is 
now being developed. An- 
other item appears to be a gas 
turbine, the installation of 
which is said to have been 
completed and the airplane 
will soon be flying. There have 
been quite a few gas-turbines 
in development, and while 
some of them have reached 
the practical stage, they al- 
ways have failed under actual 
flight conditions. 

Under actual construction 
at Breguet is the Breguet 
500, a 23 passenger, twin-en- 
gined airplane, which appar- 
ently is a copy of the Curtiss 
CW-20, and the Breguet 730, 
a four-engined high seas pa- 
trol bomber, which was de- 
signed in 1935. The prototype 
of this plane flew in 1938, but 
had so many inherently bad 
characteristics that the de- 
sign was dropped till now. 


Canadian News 
By James Montagnes 


One of the largest and fin- 
est airports in Canada is now 
being completed at the plant 
of de Havilland Aircraft of 
Canada, Ltd., in Ontario, it is 
announced by the Depart- 
ment of Munitions and Sup- 
ply, Ottawa. When completed 
the runways will be more 
than two miles long and will 
cover an area greater than 
that of 18 miles standard sur- 
faced highway. The plant 
airport boasts enough drain- 
pipes in its 270 acres to pro- 
vide for a good-sized town. 
Because the maintenance 
staff works night and day to 
keep the whole area free of 
snow even in the worst of 
blizzards, on three occasions 
last winter the field was the 
only one in its district avail- 
able for the use of military 
and commercial airplanes. 
The plant is understood to be 
producing or starting produc- 
tion soon on a twin-engine 
fighter plane. 

The first of the four-engine 
Avro Lancaster bombers to be 
seen in Canada arrived during 
the end of August at Montreal 
and was flown with its trans- 
Atlantic crew to Toronto, 
where similar ships are soon 
to be turned off the produc- 
tion line at a National Steel 
Car Corp. plant in Ontario. 
The plane was sent to Canada 
so plant engineers could study 
it in relation to the craft 
soon to be in production. 
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British Combine 


CONVOY GUARDIANS 


Fighter protection for 


given by “Hurricanes” catapulted from decks of freighters. 


convoys against long range German bombers is 


Once off the 


catapult the pilot is really on his own for, after engaging enemy, he must 
make way to nearest land base or, if fuel is low, bale out and hope to be 
picked up by an escort ship. Plane, of course, is lost, but thus far ratio has 
been two te three bombers to every “Hurricane.” 


General Motors of Canada 
Ltd., is to manufacture war- 
plane fuselages under subcon- 
tract from de Havilland Air- 
craft of Canada, it was an- 
nounced at Ottawa. The 
work will be undertaken at 
one of the company’s plants 
where the necessary rear- 
rangement of facilities has 
started. Production is ex- 
pected to start in January 
or February of next year. 
The new program will involve 
the employment of a large 
number of workers, many of 
whom will be women. Cana- 
dian motor car companies to 
date have been mainly build- 
ing motor vehicles for the 
armed services as well as cer- 
tain types of universal car- 
riers with caterpillar tread. 
Little aviation work has been 
done by the Canadian motor 
car makers. 


Canadian furniture com- 
panies are also being put 
more and more into aircraft 
manufacturing work, due to 
the increasing metal short- 
ages and the greater use of 
plywood. A survey of the in- 
dustry with a view to fuller 
production of aircraft assem- 
blies was made in August by 
the government. 


The Royal Canadian Air 
Force is to have 40 squadrons 
operating in Great Britain by 
year-end, Air Minister C. G. 
Power announced at Ottawa 
on September 4, after return- 
ing from an inspection trip 
in Great Britain. Canada 
now has 25 squadrons over- 
seas. A bomber unit of from 
10 to 20 squadrons is to be 
established by year-end, and 
a fighter group is to be 
formed later. The RCAF is 
to operate as a Canadian 
group, not as unrecognized 


cogs in the RAF, he is re- 


268 





ported to have said. Canada 
has 2,000 RCAF men in the 
Middle East and a squadron 
in Ceylon. The bomber and 
fighter squadrons are to con- 
tinue operating under the 
RAF tactical command. 


Magnesium production 
under newly developed Cana- 
dian processes has started. 
The magnesium will be used 
largely for aircraft and incen- 
diary bombs. Dominion Mag- 
nesiums Ltd., is a government- 
financed and owned plant 
and will use the Pidgeon proc- 
ess developed by Dr. Lloyd 
Pidgeon in conjunction with 
the government’s National 
Research Laboratory. The 
Pidgeon process is for extract- 
ing metallic magnesium from 
dolomite, a crystalline rock 
which abounds in Canada. 
The process uses a minimum 
of electric power. 


Noorduyn Aviation Ltd., has 
set up new production records. 
Figures released show that in 
June 1942 the company’s plant 
produced in excess of total 
production for the first 6 
months of 1941. Production 
for the first half of 1942 ex- 
ceeded that for the same 
period in 1941 by 275 percent. 
The company makes North 
American Harvard advanced 
trainers and the Noorduyn 
Norseman transport plane 
used for training Canadian 
and American air force radio 
operators. 


Swedish Divebombers 


Divebombers for the Swed- 
ish Air Force are being built 
by Svenaka Aeroplan A.B. of 
Trollhattan and Linkoping. 
They are said to have ap- 
proximately the same dimen- 
sions as the Ju-87, though the 
bombload is carried in the 
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ON SCHEDULE... by “Vista” 


Of the few privately owned airlines in Europe which 
have managed to maintain operations during this war, 
Swissair has always been the outstanding example of 
Once running highly popular 
lines from the Swiss resorts to Paris and London, besides 
other routes to main trade centers, it has been reduced 
to one single run from Zurich to Berlin via Stuttgart. 
Still, taking this tremendous reduction into acount, the 
report for the past year which has just reached this 
country is not too bad. Revenues dropped from 1,690,- 
000 Swiss francs to 1,320,000 Swiss francs ($393,120 to 
$308,900 from 1940 to 1941, and last year showed a loss 
of 80,200 francs ($18,800) against a small profit of 10,200 
francs ($2,400) in 1940. Swissair is only using 20 percent 
of its fleet. and sold some of the older airplanes to out- 
side interests. The company had been operating Doug- 
las DC-2s and DC-3s with outstanding success for some 
years, and was one of the first companies, next to the 
KLM and Swedish ABA, to realize the value of this 
equipment for its high altitude operations. 
received a subsidy of 492,000 francs ($115,100) in 1941 
in various forms from the Swiss government and Post 


The first actual cargo airline in this hemisphere was 
started a short while ago in South America by Pan Amer- 
It runs from Balboa in the Canal 
Zone to Lima, Peru, and was surveyed earlier in the 
year. Now operating with a certificate of the Civil Aero- 
nautics Board, it is felt that this is just the beginning 
of large scale cargo operations all over this hemisphere. 
Operations at present are with two stripped-down DC-3s, 
but it is hoped that as loads increase larger aircraft will 
Loads on the survey flights have run be- 
tween 1% and 2 tons per trip, consisting mainly of mate- 
rials vital to the war effort. 


While decisions of the CAB concerning Pan American 
now come under the heading of military secrets, enough 
is said to give some indication just what this company is 
accomplishing. The simple fact that rates on both the 
Atlantic and Pacific services were cut without recapture 
“as compensation for certain uncompensated services in 
the North Pacific,” indicates that the airline’s expan- 
sion is continuing and that loads are reaching a point 
where the old “encouraging” mail rates are no longer 


The company 








fuselage. There are no diving 
brakes, but the hydraulically 
operated landing gear is used 
to increase the drag of the 
aircraft, the landing gear fair- 
ings have been specially de- 
signed for this purpose. The 
airplane can be fitted with 
wheels, floats or skis, though 
in the latter case some slight 
adjustments are necessary to 
absorb the shock. 


Danish DDL Operating 


The Danish Air Lines have 
carried an increasing number 
of passengers during the past 
year. and are on the whole 
satisfied with the present 
operations, though new air- 
craft seem to cause some con- 
cern. The company received 
a subsidy of 500,000 kroner for 
the past year, which will be 
kept in reserve for the pur- 
chase-of new aircraft. While 
the present fund available for 
this purpose now amounts to 
3,200,000 kroner, such pur- 
chase will hardly be possible 
before the end of the war. 








Anti-Freezing Spinner 


In order to prevent trouble 
with the operating oil in the 
controlable-pitch airscrew 
hub developed by Junkers, it 
consists of two co-axial shells 
which surround the _ hub. 
Warm air fed from the engine 
cowling into the space be- 
tween hub and inner shell, 
flows through a forward open- 
ing into the space between the 
shells and leaves through slits 
in the outer shell. The air- 
screw hub is thus surrounded 
by two layers of warm alr. 
The Junkers controllable 
Hamilton designs, operated by 
oilpressure from a separate 
pitch propeller is a copy of 
oil pump via a governor. The 
Junkers system is entirely in- 
dependent in its operation. 
and wear of parts is slight. 


British Box Score 


Since the beginning of the 
war the British have de- 
stroyed 10,000 Axis planes and 
lost 6,500. 
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YOU’LL KNOW THIS NAME BETTER . 


When war clouds have passed and peace-time flying brightens the 


skies, you willknow the name JOYCE even better than you do today. 


incnox conrsny SI OYCE Auccdcu, w 


C. 
General Offices, 8 So. Michigan Ave., Chicago 


PARACHUTE HARDWARE + COLLAPSIBLE WHEEL CHOCKS + EXACT AIRSPEED COMPUTER +» MOORING ANCHOR KIT 
TOW-TARGETS FOR AERIAL AND ANTI-AIRCRAFT GUNNERY + AIRCRAFT SPINNER AND PROPELLER BLADES 
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WEATHERHEAD 
HYDRAULIC CYLINDERS 


EATHERHEAD hydraulic actuating cylinders are being 
supplied in volume to major aircraft companies. 


Like all other Weatherhead airplane parts, these 
cylinders are manufactured to Air Corps, Navy, 
and “AN” specifications as standard production. 


Each airplane part that Weatherhead pro- 
duces has been engineered not only for per- 
formance, but also for mass production to 

provide the increasing output so essential 
today. In addition to hydraulic cylin- 
ders, these parts include Dural Tube 
and Pipe Fittings; Vacuum Selector 
and Check Valves; Hydraulic Check 
Valves; and High, Medium, and 
Low Pressure Hydraulic Flexi- 
ble Hose Assemblies. 


THE WEATHERHEAD CO. 


Main Office: Cleveland, Ohio 


Branch Offices—Detroit, Los Angeles, 
New York St. Louis 
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The Aircraft Parts Manufac- 
turers Association through 
Jack Frost, executive secre- 
tary, has gone on record as 
opposed to the proposed 1942 
excess profits tax on the 
ground that it would dis- 
courage production. Most 
parts makers entered the field 
too late to take advantage of 
the 1936-39 base period for 
calculating normal earnings 
above which the excess profits 
tax applies. Mr. Frost esti- 
mate; that not more than 5 
percent of his membership 
could take advantage of the 
base period option to de- 
termine their exemption. In- 
stead they will be forced to 
calculate their excess profits 
as those exceeding 8 percent 
of capital investment. 

As most aircraft parts mak- 
ers have a comparatively mod- 
est capital—the prime plane 
concerns furnish them ma- 
terial and the parts people 
supply only labor, machines 
and management—their profit 
is dependent upon volume. 
Thus, under the proposed ex- 
cess profits tax, they claim 
there will be little incentive 
to push production past the 
initial period sufficient to roll 
up the allowed profit. 


Lockheed’s president, Robert 
E. Gross, is restricted by cen- 
sorship from disclosing his 
company’s sales and earnings 
for the first half of 1942 but 
he was able to give stockhold- 
ers the astounding news that 
July production exceeded that 
of the entire 1940 year while 
operations of Lockheed and 
its subsidiary, Vega, in the 
six months ended June 30 
were almost equal to deliver- 
ies in the entire two previous 
years, 1940 and 1941. Mr. 
Gross also revealed that as of 
Sept. 1, 1942, cash aggregated 
more than $15,000,000 and 
bank indebtedness had been 
reduced to $28,000,000 from 
$38,600,000 on June 30, 1941. 
Wall Street dopesters have 
figured it out that, on the 
basis of what little data Mr. 
Gross did reveal, earnings are 
probably. running ahead of a 
year ago. 

The Lockheed management 
feels that a forecast of 1942 
earnings, as a basis for divi- 
dend action, is impossible at 
this time because of tax un- 
certainties. However, it also 
recognizes that annual divi- 
dend payments to stockhold- 
ers are less satisfactory than 
smaller interim payments and 
hopes that conditions in 1943 
will make possible the consid- 
eration oof smaller cash 
amounts more often. 


Aviation Corp. has deferred 


dividend payments until a 
reasonable forecast of earn- 
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ings can be made. 


x*k*k By RAYMOND HOADLEY *x** 


SO MUCH HAS BEEN SAID in the past year about “prof- 
iteering” on war contracts that many people have been led 
to believe that industry generally has been piling up big 
profits on war business. In many cases the profits cited 
have been before allowance for taxes and other necessary 
charges. In other cases sharp increases in net income, 
caused by a transition from part time operations to full 
time operations on war contracts, have created a false im- 
pression as to true earnings. 

With the publication of earnings reports for the first half 
of 1942 evidence is now at hand as to the truth about war 
profits. The National City Bank of New York has studied 
the six-months earnings reports of 125 of the largest arms 


contractors, including aircraft, aircraft parts, steel, auto-— 


mobile, chemical and rubber companies. The bank found 
that net income of these representative industries showed 
a gain of 18 percent as compared with the like 1941 period 
. .. but before taxes. After taxes, the score was found to be 
a decline of 36 percent in net income this year as against 
the corresponding six months of last year. Not only are 
current earnings of this group substantially below 1941, but 
also 22 percent below even the first half of 1940. The na- 
tional defense program, the reader will recall, did not get 
under way until June of 1940. 

Sales for 55 of these companies increased 10 percent (air- 
craft sales volume showed a spectacular gain but automobile 
and some other concerns were lower than a year ago) yet 
the margin of profit to sales declined from 7.1 to 3.8 percent. 
And ‘the reserves set up for taxes this year exceeded by 
three to one the net income available to corporations and 
their stockholders for payment of dividends and for invest- 
ment in working capital necessary to expand production still 
further. Certainly the aircraft stockholder hasn’t had a 
glimpse at these so-called war profits for most company 
managements have felt compelled to postpone dividend 
action until they could tell how much income, if any, there 
would be left to pass on to shareholders after Congress and 
the Treasury Department got through with the new tax 
measure. 

Last spring there was some talk around that the govern- 
ment might take over the airlines «nd run them during the 
war as it did the railroads and the telephone system in 
World War I. Wall Street at that time wasn’t very partial 
to the domestic airlines but today they are among the par- 
ticular favorites in the financial district. The reason is that 
the Air Transport Command has turned to the airlines and 
asked them to do one of the most important jobs in the war 
effort—a bigger job than most people yet realize. Uncle Sam 
has ordered thousands of cargo planes and as they come off 
the assembly lines in ever increasing quantities they will be 
turned over to the airlines to transport munitions and_per- 
sonnel to all parts of the United States and to the war fronts. 
The government-owned planes will be operated on a cost 
plus fixed fee basis or some similar arrangement. Present 
commercial schedules of the airlines will not be affected but 
will continue under private management. Wall Street knows 
now that the airlines are not going in the “dog house” and 
believes their earnings outlook is favorable. 
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Another Bendix Aviation Corp. showed 





manufacturing unit to be 
known as Northern Aircraft 
Products division is planned 
with a plant to be built in 
Ohio for the production of 
aircraft parts. Net profits for 
the six months ended May 31, 
after taxes, amounted to $2,- 
478,291 as compared with 
$662,234 in the first half of 
the 1941 fiscal year. Earnings 
this year included substantial 
income from dividends from 
wholly and partly owned air- 
craft and shipbuilding com- 
panies along with profits real- 
ized on sale of securities. 





larger earnings in the nine 
months ended June 30 than 
in any previous full fiscal 
year except the immediately 
preceding fiscal year. Net 
profits were reported at $11,- 
035,022 or $5.22 a share while 
the tax provision for the nine 
months came to the huge total 
of $66,232,792. The tentative 
financial statement did not 
disclose either sales or the 
backlog of unfilled orders. It 
will be recalled that at the 
end of the 1941 fiscal year 
Bendix reported a backlog of 
$380,000,000 and that sales had 





soared 165 percent while taxes 
came to a mere $23,446,000. 


Pan American Airways’ mail 
rates over Latin-American 
routes have been ordered 
slashed about $3,366,000 a year 
by the Civil Aeronautics 
Board. Last year Pan Ameri- 
can received around $6,910,000 
for transporting United States 
mail in this area. The CAB 
pointed out increased war 
traffic in express, mail and 
passengers was resulting in 
constant heavy payloads on 
the carrier’s Latin-American 
divisions. 

Another cut in mail pay may 
be on the way for Pan Ameri- 
can as CAB has ordered the 
line to show cause why rates 
now in effect on the transat- 
lantic routes from New York 
to Europe and Bermuda should 
not be reduced. The board 
contends that PAA operations 
over the Atlantic have been on 
a commercially self-sustaining 
basis since Dec. 13, 1941. 


Sperry Corp. reported net in- 
come of $2,394,237 for the six 
months ended June 30 equal 
to $1.19 a capital share as 
compared with earnings of $3,- 
477,433 or $1.72 a share in like 
1941 period. These earnings 
are after provision for rene- 
gotiation of contracts, reserves 
for post-war contingencies 
and an over-all federal tax 
— of approximately 80 per- 
cent. 


Fairchild Aviation, like Sperry 
Corp., has deducted nearly 
80 percent of 1942 earnings to 
cover federal taxes. Profits 
for the six months ended June 
30 were $2,116,750 before taxes 
and totaled $365,049 after taxes 
had been deducted. 


American Aviation ,Corp. has 
been organized to provide ply- 
wood planes and gliders on a 
mass production basis for the 
Navy by using the facilities of 
a group of furniture manu- 
facturers, according to an an- 
nouncement by R. N. Webster, 
president and chairman of 
the new concern. An espe- 
cislly designed assembly plant 
will be completed about the 
first of the year in upstate 
New York and substantial con- 
tracts already have been re- 
ceived. 


Regularly scheduled air ex- 
press service in the United 
States celebrated its fifteenth 
birthday last month. In the 
first full year of operation 
17,000 shipments were car- 
ried. In the first six months 
of 1942 more than 677,000 ship- 
ments, weighing 4,390 tons, 
were flown by the domestic 
airlines. A 5-lb. package from 
Boston to San Francisco 
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TO STEP UP PERFORMANCE WHEREVER 
PHYSICAL LIMITS ARE STRAINED! 


JS. THE Air, in the factory, in the home—wherever the 
Fight for Freedom imposes new and greater limits on 
human performance—there Paciric-Airmax heating and 
conditioning equipment does its vital, timely job of 
increasing human efficiency through greater comfort. 


Paciric-Airmax Corporation—formed through the 
merger of Airmax Corporation of San Diego, Cali- 
fornia, with Paciric Gas Rapiator Company of Hunting- 
ton Park, California—now combines in one fully staffed 
and equipped plant complete facilities for the produc- 
tion of special high-altitude heating and comfortizing 
equipment for aircraft and a complete line of Paciric- 
Airmax gas heating and ventilating equipment for 
America's factories, training stations, cantonments and 
defense homes. 

Paciric-Airnmax engineers are developing and apply- 
ing advanced design principles to wartime heating 
equipment that will be reflected in a new, still better 
and more saleable line of Paciric-Airmax equipment for 
peace-time uses after Victory is won. 








which cost $15 in 1927 is car- 
ried for $4.80 today. 


, Square D Co., makers of eléc- 


trical equipment and aircraft 
precision instruments, has 
just completed a new plant 
and expects two more ready 








for manufacturing operations 
before the end of the year. 
Earnings for the six months 
ended June 30 were $767,321 
or $1.71 a share on the com- 
mon stock. The company 
earned $1,397,346 in the first 
six months of 1941. 





ON THE 


One of the most critical 
shortages in aircraft’s mate- 
rials cupboard is steel. A 
plant making airplane propel- 
lers recently was unable to 
get certain forgings. Affected 
was only one small part—a 
tube used for oil testing—but 
for lack of it, conveyor lines 
clanked along virtually devoid 
of finished propellers. One of 
the largest machine shops in 
the country got all tooled up 
this past summer to produce 
aircraft engine crankshafts 
but found little if any steel 
available. A large aircraft en- 
gine plant dropped from seven 
to five days a week for the 
lack of steel forgings. The 
fact is that the scarcity in 
special steels, more even than 
the shortage in copper, mag- 
nesium or subcontract parts, 
will be the chief limiting fac- 
tor in aircraft production the 
rest of this year. 

This is the world’s first 
“alloy steel war.” In peace- 
time the nickel, molybdenum, 
chrome, and vanadium- 
blended steels amounted to 
only 7 percent of the nation’s 
steel production; now the per- 
centage is climbing to 20 per- 
cent of total capacity. One 
automobile concern, for ex- 
ample, now making air-cooled 
engines for planes and tanks, 
is consuming nine times the 
amount of steel used in 1938. 

America has 50 percent of 
the entire world’s steel ca- 
pacity—almost half as much 
again as at the close of World 
War I. More than 8,000,000 
tons of alloy steels were pro- 
duced in 1941 compared with 
3,000,000 tons in 1939. Yet the 
demand today is for 15,000,000 
tons. No wonder the steel 
shortage is so acute in the 
aircraft, shipbuilding, military 
vehicle and other armament 
industries. 

Here are some of the rea- 
sons supply and demand are 
so out of line: Munitions out- 
put schedules are unbalanced. 
Some parts must be stored 
(and the materials in them 
temporarily lost) until the 
other parts of war production 
catch up. Some nunition 
makers have accumulated 
large stockpiles of raw ma- 
terials while others live from 
hand to mouth. Output of 
steel plates for shipbuilding 
has been pushed so hard that 
other types of steel suffered. 
Substantial tonnages of high 
grade steel (the supply of 
which was already low here) 
have been lend-leased to Rus- 





RAW MATERIALS FRONT 


sia. English needs for raw 
and semi-finished steels have 
been unexpectedly large. 

But by the first quarter of 
1943 a considerable improve- 
ment should be noted in steel 
supplies. That is the con- 
sidered opinion of observers 
closely associated with the 
steel picture in the war pro- 
duction program. They at- 
tribute this coming change to 
two factors: a decline in war 
plant construction needs and 
the current realignment of 
the program to balance arma- 
ment requirements of vital 
war industries more evenly 
with the available supplies of 
steel and other vital materials. 

Contrary, perhaps, to the 
general impression, war plant 
construction has not passed 
its peak. In fact only $1.7 
billions of the $16.5 billions 
of government and privately 
financed plant expansion had 
been completed by the end of 
1941. However, it is under- 
stood that this program now 
has reached a plateau where 
it will remain for several more 
months, then slide off sharply 
along with a materially less- 
ened demand for structural 
steel and other scarce ma- 
terials. 

The WPB is also taking a 
more realistic attitude toward 
raw material supplies. It has 
stopped the practice of “draw- 
ing blank checks” on vital ma- 
terials — never knowing how 
many of these blank checks 
(priority orders) the Army 
and Navy had_out or if there 
were enough raw materials 
available to honor them. This 
new control has been estab- 
lished by taking away the 
power of field offices of the 
Army and Navy to assign pri- 
ority ratings for materials. 

The steel industry will pro- 
duce between 86,000,000 and 
87,000,000 tons of steel this 
year. And for the first time 
WPB is insisting that the 
Army and Navy make their 
programs fit this tonnage. If 
the services decide they must 
have more steel plate, then 
they will have to be content 
with less structural or some 
other type steel. In this way, 
when the new policy is in full 
effect, there should be no 
shortages in what are con- 
sidered the most essential of- 
fensive weapons. Then again, 
there will be more steel ca- 
pacity available next year than 
there is today. How much 
more must remain a military 
secret for the present. 
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AVIATION PEOPLE 








FREDERICK G. DAWSON (left), who has been appointed 
general manager, and LEONARD C. MALLET (right), 
assistant general manager of Pratt & Whitney mid-western 
engine plant. Both men have been connected with the 
organization for 13 years. Dawson was assistant secretary 
of United Aircraft and Mallet division accountant of Pratt 
& Whitney. 


ALBERT H. LUKE was ap- 
pointed superintendent of 
Lewis School of Aeronautics. 
He was the first pilot and 
flight instructor the school 
had, and has been with 
them since 1935. 


RUDOLPH H. DEETJEN 
has been appointed assistant 
to Victor Emanuel, president 
of the Aviation Corp. He 
has been a partner in the 
investment banking firm of 
Emanuel & Co. since 1931. 


ROBERT F. SIX, Continen- 
tal Air Lines president, has 
left civilian life to report 
for active flying duty with 
the 25th ferrying wing of 
the Pacific sector, Air 
Transport Command. 











JOAQUIM SALGADO, who, 
as Brazil's Air Minister, has 
complete charge of all his 
country’s aviation, has a 
job which has suddenly 
assumed greater  impor- 
tance since Brazil’s entry 
into the war. 


R. E. PFENNIG, vice-presi- 
dent in charge of UAL’s 
eastern operations, is on 
leave of absence to serve as 
a major in the Air Trans- 
port Command of the Army 
Air Forces. 


BRIG. GEN. CLAYTON L. 
BISSELL has been appoint- 
ed commandef of the U.S. 
AAF in China, Burma and 
India. His appointment will 
not affect Brig. Gen. Chen- 
nault’s China Command. 








WILLIAM A. BATES has been elected vice-president in 
charge of all manufacturing for Brewster Aeronautical. He 
joined Brewster in 1938 as production manager, then be- 
came works manager. RUSSELL VAN HORN (right) has 
been formally made treasurer and director of the company. 
He will have supervision over financial affairs of all Brews- 


ter plants and properties. 











LT. JOHN JAMES POW- 
ERS, cited by Pres. Roose- 
velt and awarded the Medal 
of Honor for demolishing 
one enemy gunboat, crip- 
pling another, damaging an 
aircraft tender, a 20,000- 
ton transport and sinking 
an aircraft carrier with a 
direct hit. 
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Inc., has been named to head the new “Air Line War 
Training” program by which nation’s airlines will set up 
large-scale program to train pilots, navigators, mechan- 
ics and other personnel necessary to conduct the vastly 
expanded services now being operated on world-girdling 
lines for the armed forces. His executive assistant is 
JEROME C. LEDERER, who resigned as director of the 
Safety Bureau, Civil Aeronautics Authority, to help on 
the new important job. 


Cie ee ee a : 
DR. SANFORD A. MOSS, 
General Electric engineer, 
who pioneered the turbo- 
supercharger, received 70th 
birthday greetings from the 
AAF and was presented with 
a plaster cast of a half-dol- 
lar inlaid with dimes as a 
stake in his coin-matching 
hobby. 





BARTLEY WHITESIDE has 
been appointed superintend- 
ent in charge of production 
at Wright Aeronautical 
Corp. As supervisor of 
employee training, he de- 
vised a training system for 
machine tool operators 
which aided in speeding pro- 
duction of horsepower. 
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LONG the speeding assembly 
lines at Fleetwings’ “‘attack 
plants”” you can see the answer 
to the challenge flung at Amer- 
ica—see the formation of still 
more of those giant air-raids 
that are going to put the final 
crimp in the Axis. 

Hour by hour, finished parts 
for America’s growing air fleet 
pour forth in an unending 
stream: fins, wings, stabilizers, 
flaps, ailerons, rudders, fuselage 
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sections, tail surfaces, etc., etc. 

From the hydraulics division 
come ever-increasing quantities 
of those efficient Fleetwings-de- 
signed valves and jacks to con- 
trol landing gear, wing flaps, gun 
turrets, automatic pilots. 

Piece by piece Fleetwings 
builds for Victory. 


And after Victory? Plans for | 


that are progressing, too. You 
can be sure that the streamlined 
technics, the new manufactur- 








ing methods, the new tools de- 
veloped by Fleetwings are going 
to play a part in America’s sky- 
written history. 

But that’s still in the future. 
For now, it’s our first job to keep 
things moving, to see that-to- 
day’s job was done yesterday. 


* 
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BILLY MITCHELL, by Emile Gauvreau and 
lester Cohen. Published by E. P. Dutton & 


Company, Inc., New York. 306 pages. $2.50. 


To say there is never a dull moment 
in this book, even when it repeats itself, 
would be understatement. 

Like the bombs dropped from Gen. 
William (Billy) Mitchell’s old DH 
planes that sank the war-prize German 
battleship Ostfriesland off the Virginia 
Capes back in 1921, this story of Mit- 
chell’s stormy career might be character- 
ized as TNT. Its reverberations may be 
more far-reaching than was the aerial 
hmbing of the pride of the German 
Navy before a startle-eyed “gallery” of 
oficialdom. Among the spectators were 
foreign dignitaries including two “Hon- 
orable’ Japanese gentlemen who bowed 
and hissed with approval. 

Speaking of the Ostfriesland which 
Congress had authorized President 
Harding to utilize as a sea target, Gen. 
Mitchell told his men of the Air Foree, 
“We're going to send her to the bottom 
with 2,000-lb. bombs, and to hell with 
the brass heads who want us to drop 
eream puffs!” All of which was charac- 
teristic of his fiery, almost single-handed 
erusade for a gigantic American Air 
Force, as against stocking up on more 
battleships which “would be useless 
without aircraft to protect them, as a 
sky blanket.” 

Mitchell saw clearly what others failed 
that air power would shape 
America’s future. Later, in the Coolidge 
administration, he offered to sink the 
North Dakota before the entire House 
Aircraft Committee. The proposal was 
promptly tossed into the wastebasket. 

Six vears after the Armistice this 
country stood eighth in air power, with 
Poland seventh. Indeed, Mitchell’s peace- 
time “Blitz” beeame not only a dynamie 
campaign for the mightiest air armada 
but a fight for its unification under a 
single command. “If a nation ambitious 
for universal conquest gets off to a 
FLYING start in a war of the future,” 


to see 








Is de- “etingls 
‘ he said, “it may be able to control the 
going whole world more easily than a nation 
s sky- has controlled a continent in the past.” 
It was natural that Mitchell should de- 
| mand elimination of the old DH-4s, for 
In those “flaming coffins” airmen were 
» keep frequently being burned alive—517 offi- 
it - to- cers and men killed on the training fields 
Ly. between 1919 and 1925. President Cool- 
\dge’s Aireraft Investigation Board, with 
Dwight W. Morrow as chairman, in 
1925, reported that there was no evi- 
> denve of faulty aerodynamic design of 
the DHs. Yet “they killed more of our 
flyers than the Germans did.” 
ANIA In books and seores of magazine ar- 
er, 1942 
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ticles Billy Mitchell carried his flaming 
message to the public; he waged war- 
fare against the complacency of the 
“arm-chair admirals” and the “brass 
heads” of the War Department, as he 
called them. He predicted the attack on 
Pearl Harbor, the Japanese seizure of 
the Philippines. “These islands,” he said, 
“would be at the merey of squadrons of 
bombers.” He foresaw the Japanese in- 
vasion of Alaska. It “would begin along 
the Aleutians and creep up! ... Alaska 
is our most vulnerable spot... If 
Japan should ever get Alaska, I am 
convinced that North America would 
face the most serious menace since its 
discovery.” In 1920 he said, “Japan is 
the nation to watch—later Germany.” 
Before he died, Mitchell entrusted to 
Gauvreau some of his most important 
writings to be released “in time of na- 
tional crisis.” Both authors, Gauvreau 
and Lester Cohen knew Billy Mitchell 
probably better than anybody else. This 
book is the result of that friendship. 





JANE'S ALL THE WORLD'S AIRCRAFT, 
compiled and edited by Lenord Bridgman. 


Published by The Macmillan Company, New 
York. 449 pages, illustrated. $19.00. 


Published for the first time in Amer- 
ica, this annual “Who’s Who” of the 
world’s aircraft, now in its 3lst year 
and third wartime edition, is amazingly 
comprehensive despite war’s censorship 
and the swift changes in aireraft design 
and production. It is a big lap-size vol- 
ume containing more than 3,000 illustra- 
tions and seale drawings. 

Four distinct sections comprise this 
notably definitive work. Arranged in 
alphabetical order of nations, each sec- 
tion has been almost entirely revised and 
rewritten and brought up to date as of 
Dec. 31, 1941. Part (A) is a record of 
the army and navy air services and of 
the independent air forees of all na- 
tions—Afghanistan to Yugoslavia—with 
an account of their organization and 
addresses of their various departments 
and commands, There is a special re- 
view of the war effort of the British 
Empire during 1941. Published here “for 
the first time is something of the history 
which preceded the formation on British 
soil of the various Free and Allied Air 
Forces which are now cooperating with 
the Royal Air Force.” Diagrams of the 
national markings of all the world’s air 
forces are another innovation. Likewise 
there is more information about the air 
forees of Germany, Italy and Japan 
than has ever before appeared in a 
work of this kind, thanks to captured 
Axis planes, 
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The BT-12, all-welded basic trainer built for 
the U. S. Army Air Forces. 


INTO THE BLUE SKY YONDER —That’s the 
destination of this plane—the Fleet- 
wings BT-12. Designed and built by 
Fleetwings, this trainer is the world’s 
first all-welded military plane con- 
structed principally of stainless steel. 
With it the U. S. Army is turning fledg- 
ling “‘dodos”’ into fighting birdmen. 


AMONG THE NEW DEVELOPMENTS — 
announced by the Fleetwings Hydrau- 
lics Division, is a new gun turret valve 
which combines both lateral and ele- 
vating controls in one unit—provides 
a means of operating a machine-gun 
turret at a variable speed and lets 
gunners maintain continued fire on 
moving targets. 

IN TRAINING—To the Fleetwings Vo- 
cational School goes much of the credit 
for the specially trained personnel 
that’s doing so much to maintain 
Fleetwings’ enviable ahead-of-produc- 
tion schedules. To date, more than 
1000 men and women have been gradu- 
ated from its classes and have joined 
the other workers on Fleetwings’ pro- 
duction lines. 


NEW FLAG—Fleetwings’ members are 
hailing the new “‘Minute Man”’ flag 
awarded us by the Treasury Depart- 
ment. At Fleetwings, we make an 
active slogan of — 


“KEEP ’EM FLYING!” 
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EZNOR Gas Fired Unit Heaters 

‘EN answer the heating demands 
of Army and Navy establishments 
as well as countless industrial fac- 
tories operating on war contracts. 
Furthermore, new construction and 
remodeling call for Reznor's 5 out- 
standing installation economies: 
1) the use of 89% less vital ma- 
terial, (2) the need of fewer men, 
(3) the reduction of construction 
time, (4) lower over-all cost, and 
(5) the complete saving of floor 
space. Reznor Units are manu- 
factured in a full range of sizes. 
Write today for complete data. 


REZNOR MANUFACTURING CO. 


403 James St. Mercer, Penna. 


“GAS HEATERS EXCLUSIVELY SINCE 1888” 
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Part (B) reviews the progress of civil 
aviation of all nations during 1941, gives 
names and addresses, in so far as pos- 
sible, of aeronautical officials, depart- 
ments, associations, publications, trans- 
port companies, airports, flying schools 
and clubs, and a list of international air- 
eraft markings. Revealed also is the 
status of aviation in numerous Axis- 
occupied countries. 

Part (C) is by far the largest section 
in the volume with 233 pages and 444 
illustrations giving detailed information 
about the aircraft industries, names and 
addresses of factories and officials, and 
types of aircraft of all countries, even 
to India and Turkey. There are more 
than 100 three-view drawings of the 
most important aircraft in service or in 
production during 1941. 

Part (D) covers aireraft engines of 
all nations with photographs, many 
taken from different angles, and of the 
component parts and specifications of 
the more important engines. 


TECHNIQUE OF PLYWOOD by Charles B. 
Published by I. F. Laucks, Inc., 
249 pages, illustrated. $2.50. 


Norris. 
Seattle. 


Caleulated to be especially useful to 
engineers and designers who are cur- 
rently drawing heavily upon the use of 
plywood, particularly for aircraft man- 
ufacture and for wartime housing, this 
handy, pocketsize book is packed with 
informative text, blueprint graphs, 
charts, tables and working formulas. 
The 30-odd chapters in the volume first 
appeared as a series in the Hardwood 
Record. 

For convenient reference, its five main 
subdivisions deal with: “Strength, De- 
formation and Elastic Stability of Ply- 
wood Sheets”, in which separate chap- 
ters treat panels, floors and walls; “Elas- 
tic Theory (two-dimensional) of Wood 
and Plywood”, whose last chapter, for 
example, discusses strength of wood at 
angle to grain—tensile strength of wood; 
“Manufacture of Plywood”, including 
both hot and cold press processes and 
handling of veneers; “Warpage of Ply- 
wood” and “Bending, Moulding and Em- 
bossing of Plywood.” As indicated in 
the preface “a great deal of work has 
been done in this field since these ar- 
ticles were first printed. In them the 
author has attempted to lay down a 
foundation for future work.” 

A special chapter on “Strength and 
Deflection of Douglas Fir Plywood un- 
der Loads Applied at Right Angles to 
Face” presents preliminary results of a 
cooperative project of the publishers 
and the Forest Products Laboratory. 
The last chapter on “General Scientific 
Principles of Gluing” was written by I. 
F. Laucks whose clear and comprehen- 
sive discussion of the basic sources of 
glues and the processes of compounding 


of wood with glue any layman could 
understand. 


PROCEDURE HANDBOOK OF ARC WELD. 
ING DESIGN AND PRACTICE, published 
by The Lincoln Electric Company, Cleveland, 
Ohio. 1267 pages, including reference data 
and index. Illustrated, $1.50 in U.S.A., $2.00 


elsewhere. 


New information in the seventh edi- 
tion of this handbook includes welding 
symbols; new allowable stresses and 
stress relieving; preheating; flame cut- 
ting; plug welds; procedures, speeds, 
and costs; automatic welding; “fleet- 
fillet” technique for higher welding 
speeds; testing machines; general metal- 
lurgical characteristics of metals and 
alloys; weldability of aluminum alloys; 
SAE steel numbering system; and tub- 
ular construction. 

Deseriptions of thirty-nine additional 
applications of are welding, graphs, 
diagrams, tables, and photographs make 
the book an up-to-date supplement to 
other texts in the field and cover the 
construction alphabet from aircraft to 
ZOOS. 


PRINCIPLES OF MAGNAFLUX INSPECTION 
(second edition), by F. B. Doane. Published by 
Photopress, Inc., Chicago. 288 pages, indexed. 


Changes from the first edition of this 
handbook on a commercial inspection 
method are principally the addition of 
new photographs, enlargement of the 
bibliography, and new material on de- 
tectable defects, interpretation, and 
welding. Beginning with an introduction 
on the. baekground and advantages of 
the method, the succeeding chapters are 
on magnetism, the Magnaflux Method, 
magnetizing methods, magnetizing eur- 
rent characteristics, the inspection 
medium, detectable defects, non-detect- 
able defects, false indications, weld in- 
spection, demagnetization, interpretation 
of indications. Aircraft inspection, 
which is specially treated in another 
volume, is not the major subject of this 
more general book. 


A BIBLIOGRAPHY OF AVIATION MEDI- 
CINE, by Ebbe Curtis Hoff and John Farquhar 
Fulton. Published by Charles C. Thomas, 
Springfield, Ill. $4.00. 


This unusually valuable volume, eov- 
ering the world literature, was prepared 
for the Committee on Aviation Medi- 
cine, Division of Medical Sciences, Na- 
tional Research Council, acting for the 
Committee on Medical Research, Office 
of Scientific Research and Development. 
It contains 6,000 citations, drawn from 
800 journals embracing the works of 
American, British, German, French, 
Italian, Japanese and Russian workers 
in this field. 

The book contains 14 sections, all of 
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WHAT NEXT? 


1903 Flying machines. Men shook their 
heads. “Darned fools, what won't 
they think of next?”’ Fortunately for America, 
her aircraft engineers and designers kept right 
on thinking. And now every man, woman and 
child is interested in “‘what’s next” in aviation. 
Manufacturers and fabricators of laminated 
plastics, like ourselves, areinterested in what’s 
next, too, for the light weight and many ad- 
vantages of Synthane and similar materials 


have a part in the present and the future. 

Synthane is one of many technical plastics 
successfully used in aircraft construction. 
Synthane is a thermo-setting plastic desirable 
for its light weight (half the weight of alu- 
minum), resistance to corrosion from aviation 
oils and gasoline, water, and many acids; for 
its structural strength, excellent electrical in- 
sulating characteristics, resistance to changes 
in shape with changes in temperature, and for 
the ease and speed with which it can be 
machined. Typical parts machined from Syn- 
thane are pictured at the right. 


SYNTHANE CORPORATION, OAKS, PA. 


DO YOU REMEMBER THIS? It’s the famous Boein 


BEESEIES BIAS 





B-1 


of 1920, ancestor of the present Boeing “‘Clippers” of Pan 


American Airways trans-ocean service. 


(All photographs courtesy of Aero Digest) 





A GREAT DAY FOR AVIATION. Harry Atwood in his Bur- 
gess Wright exhibition biplane, taking off from the 
grounds of the White House in 1911. 
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THE WILLIAMS’ HELICOPTER, 
1908, with Curtiss air-cooled 
engine, rose about three feet, 
but proved uncontrollable, a 
fault common to most early 
helicopters. 
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value to flight surgeons, aviation medical 
teachers and medical libraries. They in- 
elude: history and general aspects of 
aviation medicine; special physiology of 
aviation, a section divided into 14 sub- 
sections; special pharmacology; special 
psychology; aeromicrobiology, including 
bacteriology and immunology in avia- 
tion and high altitudes; diseases and 
accidents in aviation and _ conditions 
simulating flight; selection and assess- 
ment of efficiency of flying personnel; 
training, performance and fatigue of 
flight personnel; protection of flight 
personnel, including preventive medicine 
and therapeutics of aviation; aviation 
and public health; organization of avia- 
tion medicine; special problems; gen- 
eral studies in aviation medicine and 
bibliographies. 


AIRPLANE STRUCTURAL ANALYSIS AND 
DESIGN, by Ernest E. Sechler and Louis G. 
Dunn. Published by John Wiley & Sons, Inc., 
New York. 412 pages, indexes, $4.00. 


Standard structural problems are 
minimized in this book, latest in the 
“Galcit Aeronautical Series.” The em- 
phasis is upon latest knowledge of con- 
troversial theories which the authors 
hope will be investigated by other re- 
searchers. 





The material, drawn from lectures in 
aeronautical training for a group of 
graduate engineers at the California In- 
stitute of Technology in 1940, is divided 
into three parts: designing for expected 
loads, methods of structural analysis, 
and applied stress analysis. Problems 
considered in the two latter parts in- 
elude truss and frame analysis, ultimate 
strength of stiffened flat sheet, plates 
under normal pressure, analysis of cylin- 
drical structures, and fuselage analysis. 


PRACTICAL AIRCRAFT SHEET-METAL 
WORK, by Russ Frazer and Orrin Berthiaume. 
Published by John Wiley & Sons, Inc., New 
New York. 206 pages, illustrated, indexed, 
and blueprints in rear pocket. $3.00. 


This comprehensive text stays in its 
own field but leaves none of it un- 
touched. It is intended to be completely 
self-explanatory for purposes of home 
study as well as industrial or public- 
school instruction. The lessons, rarely 
more than a page or two long, are com- 
pactly laid out, stating the objective, 
giving the information, and ending with 
problems where feasible. The entire 
course is divided into four units: (1) on 
assembly, from aireraft standards and 
elements of drills through all phases of 
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riveting; (2) on aluminum and its al- 
loys, steels, and aircraft nomenclature; 
(3) on templates and blueprints, with 
bending theory and technique and shop 
geometry and trigonometry; (4) exer- 
cises_in blueprint reading, with special- 
ized terminology and abbreviations. 
The authors, both practical men as 
well as experienced teachers, have kept 
this intensive course scrupulously re- 
lated to the industry in every detail. 


AIRCRAFT ENGINE MAINTENANCE, by Lt. 
James H. Suddeth, U.S.N.R. Published by John 
Wiley & Sons, Inc., New York. 374 pages, illus- 
trated, indexed, $2.75. 


A compact, lucid explanation of the 
operating principles and maintenance of 
aircraft engines intended ehiefly for 
student and practicing mechanies by the 
former maintenance engineer of Eastern 
Air Lines. 

Beginning with simple diagrams on 
the theory of internal combustion en- 
gines, Lt. Suddeth describes various 
parts and assemblies—ineluding earbur- 
etors, ignition and electrical systems, 





propellers, and accessories—gives spe- 
cific instructions for maintaining en- 
gines, preparing them for flight, oper- 
ating them in the air, and inspecting 
various parts at routine intervals. This 
is a practical, “how-to” book for any- 
one who must keep ‘em running. 


BELT CONVEYORS AND BELT BLEVATORS, 
by Frederick V. Hetzel and Russell K. Albright. 
Published by John Wiley and Son Inc., New 
York. $6.00. 


This is a practical book aiming to ex- 
plain principles on which belt eonveyors 
and belt elevators operate and sheir rea- 
sons for being. The book is primarily 
about types of conveyors for handling 
in bulk materials other than those used 
directly by the aircraft industry. Belts 
for conveying packages and manufac- 
tured products, occasionally seen in 
plants doing aircraft work are given 
little more than passing attention. 


WELDING HANDBOOK, second edition. Pub- 
lished by American Welding Society, New 
York. 1606 pages, illustrated, indexed. $6.00 
in the U. S., $6.50 elsewhere. 


Chapter by chapter this teehmical vol- 
ume has been prepared by committees of 
experts primarily to provide am up-to- 
date reference work for engineers. A 
textual treatment throughout, however, 
makes it available also as a text for engi- 
neering schools. This double purpose, 
formidable as it sounds in an exhaustive 
technical treatise, appears to be achieved 
successfully by a logical sequence of 
material, the use of numerous, relatively 
short chapters, and further division of 
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Research and development on airplane tires has . 
produced changes and improvements in the past de- 
cade just as amazing in their own way as the advances 
made in the design of our finest fighters and bombers. 





This must always be so. Before a plane can be made 
to carry a heavier load...to land and take-off at higher 
speeds than its predecessor, tires must be made to 
withstand the increased strain. 


What tires will be in the future will depend on the 
work of engineers, such as those at General Tire, 
who are working closely with aircraft designers to 
keep tire development abreast—or ahead of ‘airplane 
requirements. 


General Tire engineers, who developed the stream- 
line principle out of which has come our modern 
airplane tire, have spent long years of painstak- 
ing research... have played 
a leading part in tire pro- 
gress. Their knowledge and ex- 
perience is available to the 
airplane industry at any time. 


THE GENERAL TIRE & RUBBER CO. 
AKRON, OHIO 






AIRPLANE TIRE 












KNOWN AROUND THE WORLD FOR QUALITY AND SAFETY 


AVIATION, October, 1942 











© Bombs to blast the Axis—that’s the pay-load of 
the Brewster Buccaneer and Bermuda. Packed 


with destruction for dictators, these newest 
American dive-bombers are built to hit the 
enemy, hit him hard, and then to hit him again. 
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these with many subheadings. Tables 
and illustrations, which are generously 
supplied, fall naturally into place 
throughout, where they are convenient 
for reference but not overwhelming to 
the student. Broadly, the subject is de- 
veloped as follows: fundamentals of 
welding; processes; allied processes; 
metals; training, inspection, and safety; 
design considerations; applications. 


MANUFACTURING PROCESSES, by Myron 
L. Begeman. Published by John Wiley & Sons, 
Inc., New York. $4.50. 


This beok provides the elemental in- 
formation commonly supplied to engi- 
neering students, for whom it is 
intended, but is little more than an 
outline and not, for this reason, of much 
value to men versed in production. 
Most of the book deals with metals and 
metal working processes, though there 
are some particulars on woodworking 
equipment and plastic molding. 

Although the index contains no refer- 
ence to the important phase of metal 
working known as stamping several 
pages are given to types of presses and 
the general type of work they do. In 
the book there is, in short, rather more 
of an academic slant than an appeal to 
practical production men, though this is 
perhaps inevitable in a book designed 
for student use. 


AIRCRAFT WELDING, by L. S. Elzea. Pub- 
lished by McGraw-Hill Book Company, Inc., 
New York. 132 pages, illustrated, indexed. 
$2.00. 


Designed as the text for a course in 
aircraft gas welding, but complete 
enough to serve as a guide for individual 
study in the home or shop; plentifully 
illustrated, largely from photographs of 
demonstration welds and actual parts 
and assemblies of well-known makes and 
models of planes. The author has long 
been a practical aireraft welder and has 
also instructed for more than five years. 
Subject divisions are: equipment, tools, 
materials, welds—characteristics and 
types, stress, jigs, methods of construe- 
tion, aluminum and stainless-steel weld- 
ing, exercises in aircraft welding, draw- 
ings and prints, tables and Air Corps 
specifications. 


COMMERCIAL AIR TRANSPORTATION, by 
John H. Frederick. Published by Richard D. 
Irwin, Inc., Chicago. 506 pages, illustrated, 
indexed, end-paper maps. $4.00. 


A studious and detailed review of 
commercial air transportation in the 
United States, starting with the his- 
torical and regulatory background and 
culminating in the present state, the 
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problems, and the future of airline traffic 
—passenger, mail, and cargo. Equipped 
with 45 tables, 44 figures, bibliography, 
3 appendixes, and illustrated with photo- 
graphs of typical airliners. A painstak- 
ing survey, well documented. 


ENGINES, PARTS IV, V, VI, edited by E. 
Molloy and E. W. Knott. Published by Chemi- 
cal Publishing Company, Inc., Brooklyn, N. Y. 
120, 128, and 144 pages, illustrated, indexed. 
$2.50 each Part. 


These three volumes in the Aeroplane 
Maintenance and Operation Series are 
concerned with the following engines 





respectively: Part LV, Dagger Vill and 
Cheetah X; Part V, P&W Wasp Jr. B, 
Wasp H-1, Hornet E, Twin Wasp C; 
Part VI, Wright Cyclone 14, Cyclone 
GR1820-G200. 

They are handbooks made up in the 
style of running text, illustrated with 
drawings and photographie views, and 
they cover substantially in each case the 
proper treatment of the engine from 
the time it is new to the completion of 
testing after a major overhaul, includ- 
ing detailed description of the engine, 
technique of timing, disassembly, reas- 
sembly, and inspection, and operating 
specifications and limits. 











Supply Trains Roll with the 
Help of ACP Products and Processes 


Automotive manufacturers who 
have converted for war know the 
help they can get from ACP Prod- 
. Chem- 
icalsand their applications which 


ucts and Processes . . 


grew with and contributed so 
much to the mass production of 
American automobiles. 


DEOXIDINE, the acid cleaner 
which made mass production of 
all-steel auto bodies possible, is 
doing its war-time job on the 
Army’s prime movers... prepar- 
ing steel perfectly for painting, 


eradicating rust and neutralizing 


rust-producers. 


KEMICK holds to and protects 
metal surfaces even when heated 
to redness ... has been used all 
over the world on exhaust mani- 


folds. 


FLOSOL wets oily surfaces, is an 
exceptional soldering flux for 
steel, brass, copper, tin, terne 
plate and zinc. 


These three are typical of the 
many ACP Products and Proc- 
esses, well known in peacetime, 
that are serving in the war effort. 


Others include: RODINE, the pickling inhibitor that saves steel and acid, prevents pitting and 
embrittlement; CUPRODINE that provides a dense, bright copper coating on steel by simple im- 
mersion; LITHOFORM for coating galvanized iron before painting to prevent peeling and scaling. 


These are typical ACP Products. The experience of the ACP laboratories in metal treating and 


finishing processes is at your service. 


AMERICAN 


H MICAL PAINT CO. 


MAIN OFFICE AND WORKS ut id 
AMBLER - - - PENNA. 


DETROIT, MICH., 6335 Palmer Ave, E 
CANADIAN BRANCH ont 
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@ Here, three hydraulic sealing parts 
made of Ameripol synthetic rubber 
have been placed in a beaker of oil 
and will be heated to 158° F. But 
don’t worry about the results. Today’s 
modern Ameripol compounds will 
come out of this test showing a max- 
imum swell of not more than 6%. 


High resistance to oils, combined 
with long life and ability to remain 
flexible at sub-zero temperatures 
(-50° F.), make Ameripol a top 
flight material for V-type, O-Ring, 
and U-Cup packings; accumulators; 
diaphragms; and many other hy- 


draulic equipment parts. 


Let our fully experienced engi- 
neers help you simplify and improve 
the operation of your hydraulic 
equipment through the use of Ameri- 
pol synth-tic rubber. Write for bul- 
letin giving complete technical data. 


*Registered trade mark of 
The B. F. Goodrich Company 


MILLER RUBBER 
INDUSTRIAL PRODUCTS DIVISION 


of The B. F. Goodrich Company 
Akron, Ohio 


‘Engineers in Rubber’ 








How Much Passenger Traffic 


U. 8. 

Population R. R. Passengers 

(000,000) (000) % Pop. 
a900.... 75 584,696 770.0 
De 91 971,683 1060.0 
2920... 105 1,269,913 1200.0 
>) 121 786,432 650.0 
ae 125 434,848 347.0 
1939.... 130 154,032 348.0 
| | oe 131 $56,088 347.0 
|: aes 


It will be noted that in the railroads’ 
peak year (1920) total passengers car- 
ried were equivalent to twelve times the 
population of the country, Pullman 
passengers represented 37.2 percent of 
the population and passenger automo- 
bile registrations 7.8 percent. By 1940 
railroad passengers were only 3.47 times 
population and Pullman passengers only 
11.2 percent, but passenger automobile 
registrations had risen to 20.9 percent 
and to 21.8 percent by 1941. Airline 
revenue passengers in 1941 were 3,768,- 
892, equivalent to 22.3 percent of Pull- 
man passengers and 2.9 percent of 
population. 

When reasoning from the collected 
data in an attempt to set a probable top 
figure for airline travel many intangi- 
bles have to be given consideration. 
For instance, despite the swiftness of 
air transport, its time-saving character 
and unexceelled comfort, there may still 
be people who prefer and will find it 
necessary to stiek to terra-firma; hence 
it would be unreasonable to assume that 
over the next thirty years or so sub- 
stantially all rail, bus and auto travel 
will have been eliminated and _ that 
everyone will be flying. It seems evident 
that, for an indefinite period, travel 
will be apportioned over rail, auto and 
air. 

It does not seem unreasonable to 
assume, however, that in view of the 
unique advantages of air transport, the 
Pullman peak percentage of 37.2 per- 
cent in 1920 will be exceeded substan- 
tially, and that 72,000,000 passengers 
annually might be earried by the air- 
lines by the year 1980. This would be 
equivalent to approximately 45 percent 
of the projected population for that 
year, nearly twice the Pullman 1920 
peak total, and about four and a quarter 
times the 1941 Pullman figure. This 
assumption is further predicated on a 
good safety record and a sealing down 
of passenger fares. 

In order to introduce some variety 
into these speculations two other esti- 
mates are offered, one somewhat more 
conservative and another somewhat 
more liberal. On the conservative side 
a peak of 51,000,000 passengers is 
assumed for the year 1975, equivalent to 
approximately 32.5 percent of projected 
population, which is somewhat lower 
than the Pullman peak percentage of 





(Continued from page 218) 


Pullman Passengers Auto, Registrations 


(000) % Pop. (000) % Pop. 
7.164 9.4 8 oss 
20,2038 22.0 458 0.5 
39,255 37.2 8,226 7.8 
33,434 27.6 23,122 19.1 
13,716 11.0 20,601 16.5 
15,655 12.0 26,201 20.1 
14,765 11.2 27,435 20.9 
16,911 12.7 28,805 21.8 


37.2 pereent. On the liberal side a peak 
of 90,000,000 by 1975 is assumed, 
equivalent to 57 percent of population. 

These assumptions have been charted 
as three “expectancy curves” in Fig. 7. 

To translate passengers into passen- 
ger-miles is another problem. In 1941 
the average number of miles traveled 
per reported revenue passenger on the 
domestic airlines was 363, compared 
with 382 in 1940, 394 in 1939, 405 in 
1938 and 426 in 1937. Pullman passen- 
gers on the other hand have been steadily 
inereasing the average distance traveled. 
In 1941 the average mileage traveled 
per passenger was 596, compared with 
556 in 1940, 542 in 1939 and 532 in 
1938. It should be borne in mind, how- 
ever, that the method of counting 
passengers differs. An airline may count 
an individual passenger several times 
on his trip, depending upon the number 
of routes over which he flies, whereas 
Pullman counts a passenger only once 
for the entire length of his journey, pro- 
vided he purchases a through ticket. 

This declining airline average doubt- 
less reflects the effect of the opening up 
of a number of shorter flight routes in 
recent years and the tendency of the 
public to use air transport for relatively 
short distances, whereas formerly the 
prevalent practice was to fly only the 
longer distances. With the inevitable 
growth of a feeder network it is quite 
possible that the average may decline 
further, although, on the other hand, 
the ultimate effect might well be to in- 
crease the average air distance traveled 
from point of departure to point of 
destination, in that the feeder lines will 
eliminate a great deal of auto and train 
travel to trunk line airports. 

In this study an average trip of 400 
miles per passenger has been assumed. 
In Fig. 8, next to the seale for revenue 
passengers, there has therefore been 
added a seale which indicates the reve- 
nue passenger ‘miles which the esti- 
mated revenue passengers might be ex- 
pected to produce. 

A scale showing passenger revenue 
at the rate of 5e. and 24¢. per mile 
respectively is also indicated, and in 
addition a seale showing  seat-miles 
based on an average load factor of 
70 percent. 

Fig. 9 shows the reported number of 
revenue passengers carried by the air- 
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DOUGLAS DC-5 Long Range Transport, 

















in service with the Royal Dutch Airlines. 


BUILT BY DOUGLAS... 


Radio-Equipped by Bendix 


Bendix Radio Equipment is standard on peace- 
time DC-5’s and wartime “Boston” Bombers. It’s 
more than a coincidence that BOTH should be 
Radio-Equipped by Bendix. For Bendix Radio 
Equipment has always been built for the hardest 
type of service—and always came through with fly- 

ing colors. Bendix is today one of the prim- 

ary contractors supplying Radio Equipment 


to our fighting air forces and those of our allies. 
It’s gratifying to know that Bendix Radio is 
“seeing the boys through.” But it’s more grati- 
fying to know that Bendix Radio’s facilities have 
been stepped up to a new high—to meet future 
demands for Radio Equipment needed to win the 
war. Benprx Raprio, Div. of Bendix Aviation Cor- 
poration, Baltimore, Md. Cable Address: BENRAD. 


BENDIX RADIO DIVISION 


THE /[NV/IS/BLE CREW 


Dovueias “‘Boston”’ BoMBERS, now operat- 
ing with the armies of the United Nations. 


CORPORATIO 


AVIATION 


Products of the Bendix Radio Division are important members of “The Invisible Crew,” all the Bendix precision-bull? 
instruments and controls made by 15 Bendix Divisions and which are serving with our fighting crews on every front. 
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For Faster War Production 


PLEXIGLAS 


TECHNICAL LITERATURE os ol 
ROHM & HAAS COMPANY: WASHINGT 








The booklets and papers illustrated on this 
page contain the latest technical information 
on PLEXIGLAS, and many suggestions for 
designing, fabricating, installing and main- 
taining acrylic plastic parts. They are part 
of the campaign now being conducted by 
Rohm & Haas to provide engineers and execu- 
tives with every fact needed to produce qual- 
ity PLExIGLAS war products in the shortest 
possible time. 

If any of the bulletins listed below will help 
you in your war work, Rohm & Haas, pioneer 
manufacturers of acrylic plastics, will gladly 
fill your needs. Write on your letterhead. 

TECHNICAL BOOKLETS 
OPTICAL PROPERTIES MANUAL 
PLEXIGLAS FABRICATING MANUAL 
METHODS OF INSTALLATION MANUAL 
GENERAL PLEXIGLAS BOOKLET 


TECHNICAL PAPERS 
MATERIALS, SUPPLIES & EQUIPMENT FOR 
FABRICATING PLEXIGLAS 


SPECIFICATION OF TOLERANCES FOR PLEXI- 
GLAS SHEETS & FABRICATED PARTS 
MECHANICAL AND ELECTRICAL PROPERTIES 
OF PLEXIGLAS & CRYSTALITE 
PLEXIGLAS: FOGGING, FROSTING & DE-ICING 
PLEXIGLAS: THERMAL PROPERTIES 
PLEXIGLAS: WATER ABSORPTION DATA 


PHYSICAL PROPERTIES OF PLEXIGLAS: 
HARDNESS 


PHYSICAL PROPERTIES OF PLEXIGLAS: 
COLD FLOW 


CLEANERS & POLISHES FOR PLEXIGLAS 
PAINTS FOR PLEXIGLAS 
DYEING OF PLEXIGLAS RODS & SHEETS 





Prexicras is the trade-mark, Reg. U. S. Pat. 
Off., for the acrylic resin thermoplastic sheets 
manufactured by the Rohm & Haas Company. 
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lines each year compared with “Expec- 
tancy Curve B.” The close agreement 
between the two will be noted. 

In closing, it is perhaps pertinent to 
recall that the Civil War was followed 
by-an era of railroad expansion, and 
that World War I was followed by an 
era of automobile expansion. Is it not 
likely that World War II will be fol- 
lowed by an even greater era of avia- 
tion expansion ? 


REFERENCES: 

World Almanac. 

Statistical Abstract of the United States 

Aircraft Yearbook. 

Air Transport Association. 

Pullman Co.’s Reports. 

Airline Companies’ Reports. 

Civil Aeronautics Authority Publications. 

The Economics of Business Enterprise, 
by Walter Rautenstrauch. 

Applied General Statistics, by Croxton 
and Cowden. 





New Ryan PT-25 
(Continued from page 235) 


built up from a single wood spar with 
wood ribs and plywood nose torque box. 
Root ends of spars are reinforced with 
hardwood bloeks at the center section, 
and are attached at four points at the 
root of the spar and one at the lead- 
ing edge. All ribs, spar flanges and spar 
assemblies are made to size from con- 
tour templates by means of routers and 
shapers, thus assuring accuracy at a fast 
pace and eliminating hand finish work. 

Stabilizer and fin are plywood- 
covered wood spars and ribs; rudder, 
elevator and ailerons are fabric-covered 
wood spars and ribs. The center-section 
perforated landing flap is built up of 
wood spar and ribs, plywood covered. 
The electrically-operated flap can be 
controlled from either cockpit, and has 
a 75 deg. maximum lowered angle. 

Fixed landing gear, built by Pacific 
Aviation Products, is full cantilever 
construction, with the welded truss as- 
sembly bolted to the center section spar. 
Hayes wheels and hydraulic brakes are 
standard equipment. The 8-in. tail wheel 
is mounted on an oleo shock absorber, 
and is steerable from either cockpit. 

Dual instruments include: airspeed 
indicator, bank and turn indicator, rate 
of elimb indicator, altimeter, clock, eom- 
pass, tachometer, oil temperature indi- 
eator and oil and fuel gages. 

Power plant is a Lycoming O0-435-1 
six-eylinder horizontally opposed air- 
cooled engine developing 185 hp. at 
2,550 rpm. with a Wieckwire Spencer 
two-blade variable pitch propeller. 
Eclipse starter and generator are stand- 
ard equipment. 

In addition to primary training equip- 
ment, the PT-25 has night flying equip- 
ment ineluding landing and navigation 
lights and the latest type instrument 
panel illumination. 


Specifications and Performance Data 


Maximum speed.........ccsccccces 140 mph. 
Cruising speed... ....ccccccccerece 134 mph. 
TOS GE GIs. 6 ns cesw sé nowsscsens 1,590 fpm. 
CRUISES BRMMB.. 05 5 cc ccivwccesesewess 378 mi. 
Service Celling ....ccccccccccccccccs 20,300 ft. 
RENE BOs ok 005 45.5 2:45s canons 21,900 ft. 
Take-off run (to clear 50’ obstecle)...672 ft. 
PE MINE. | oo 6:0. 00065 0s ep oops wok 1,800 Ib. 
WIS SPAN ..cccccccscccccccces 32 ft. 10% in. 
PE cogent ecvseud oeeeeere 24 ft. 33% in. 
iiccw ast Seek shad eau ate 6 ft. 7% in. 
J Perrier er eee 161.2 sq. ft. 
errr re Tes 18.62 sq. ft. 
ry rrr or 13.75 sq. ft. 
CIN os 5.n os oe oveleese cose Po eie 5.2 sq. ft. 
I 6 onc ansase scene ay oe 7.83 sq. ft. 
DIRS keds weap de ensens 16.66 sq. ft. 
UN PN a6 a6 ccs odsatewesevsween 7.07 sq. ft. 





Drop Hammer Technique 
(Continued from page 133) 


of rubber around the edge of the die 
ean serve the same purpose. Merely 
place the rubber around the ends of the 
sheet where the falling punch will come 
into contact with it (Fig. 11). This will 
serve to restrain the sheet as the head 
of the punch is foreed upon it. This 
practice is not generally recommended. 
It is erude when compared with other 
methods because of the lack of actual 
control over the operation. 


Rubber Pads 


Wrinkles can sometimes be prevented 
in deep draws by laying slabs of rubber 
directly on the part being formed. These 
slabs are usually from ? to 1 in. in 
thickness. The depth of the draw result- 
ing from each stroke of the hammer is 
restricted. After each blow at least one 
layer of rubber, and ‘more if possible, 
is removed. As in the ease of rubber 
and plywood pressure rings, the cor- 
rect sequence of operations can be de- 
termined only by experimentation. 

The average part formed in a drop 
hammer is shrunk aroud the outside 
edge. Occasionally, however, we have a 
part that must be shrunk in the center 
in order to form it, as in a part with a 
compound curve. This is accomplished 
by placing a pyramid of different size 
sheets of rubber about § in. thick on the 
sheet of metal in the die, with the widest 
portion against the sheet. This bottom 
sheet shall cover almost the entire area 
of the sheet of metal and the other 
pieces of rubber shall be in decreasing 
sizes (Fig. 12). As the punch strikes 
the small piece of rubber on the top of 
the pyramid, the blow is more intense 
on the small area of the part in the cen- 
ter. This difference in pressure is suffi- 
cient to prevent wrinkles from form- 
ing. As each piece of rubber is removed, 
the area affected by the blow is in- 
ereased. In this manner wrinkles are 
prevented from developing in the cen- 
ter of the sheet as the part is formed. 

It is the general custom to return a 
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drop hammered part that has been heat- 
treated back to the hammer for final 
straightening. Simply place the piece 
back in the die and give it a few blows. 
Excessive metal is then trimmed off 
and the part sent to the proper depart- 
ments for the finishing operations. 

Occasionally drop hammered parts 
seem to develop ‘oil-cans’ during the 
heat-treating process. When they come 
out of the hammer they are well formed 
parts. Yet, when they come from the 
heat-treat tank they have developed ir- 
regularities. This trouble is not peculiar 
to drop hammer forming but shows up 
in other methods as well. The cause is 
in the heat treatment rather than in 
the production method. Heat-treatment 
normalizes work strains that have been 
set up in the part causing it to twist. 
By placing the part back in the die 
after quenching, it can be easily 
straightened. 





America At War 
(Continued from page 99) 


but they might get tired of the bayonet 
and pistol sketch. As one voter told the 
Gallup boys, “An airplane can drop a 
bomb that will do as much damage as a 
thousand men; why not save the men 
and use the airplane?” 

This kind of pressure could grow 
slowly enough so air power would ex- 
pand without any headlines, or head- 
lopping. Or it could bust out and force 
the Commander in Chief or the Congress 
to take action, accompanied by loud 
cheers. 

To get more air power you have to 
take equivalent metal and man-hours 
away from something else, like rifles, or 
warships, or tank ears. That is a de- 
cision the responsible strategists have to 
make, and may God help them. 

Maybe they are mistaken now, as they 
have been in the past. If you think so, 
you ean always throw Gen. Mitchell at 
them, or a battleship, or the Army’s 
opinion that Russia would be beaten in 
three weeks. You can write letters to the 
President, or to the editor of the New 
York Times, to your heart’s content. No- 
body has been put in jail yet for his 
honest opinions. 

But commanders of the U. S. Air 
Forces are not so much worried about 
what the Gallup voters think, these lat- 
ter weeks, as they are about the thoughts 
of their own pilots’ and gunners and 
navigators and bombardiers and radio 
operators. Criticism of American air- 
planes has been put in such a way, and 
so much of it has been misinformed, 
that Air Force crews are wondering pri- 
vately if the engineers and manufac- 
turers and air arm officers are letting 
them down. . 

These air crewmen, especially trainees, 
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do not necessarily know very much about 
the over-all subject of airplanes. They 
just know their jobs on their particular 
types of planes. They only know that 
the enemy’s planes have a hot sting. 
They read what the critics say, and their 
morale indicators go down. Criticism is 
good medicine for the big boys who can 
take it, but it should be administered 
cautiously in the presence of the young 
folks who do the fighting. 

Putting all angles of opinion together, 
it cooks down to something like this: 
It is unreasonable to suppose that any 
small group of men can be in possession 
of facts and wisdom not possessed by 
the majority in the same line of busi- 
ness. 

It is too true that hardshell men are 
in high places, and that they hang 
grimly to ideas they read in books at 
West Point and Annapolis 30 years 
ago. Everybody knows they did it when 
Gen. Mitchell told them what was com- 
ing, and they did it more recently in 
playing at squads right till Hitler 
taught them better. 

But those things developed in peace- 
time. We are now in a desperate war, 
and the crustaceous are under great pres- 
sure from the audacious. Every move 
the conservatives make is watched and 
checked. The old school is giving ground 
to the new, every day. And the old 
boys do render a service: they keep the 
hotbloods from sticking their heads up 
and feeling a short, sharp shock, as the 
Mikado’s executioner describes sudden 
decapitation. 

Most of the critical talk is about 
American fighter planes. (Read “The 
Truth About Our Fighters” on page 93). 
Our Air Force fighters, it is said, are 
out-climbed, out-ceilinged, and _  out- 
maneuvered by the Zero, Messerschmidt, 
the Focke-Wulf 190, and the Spitfire. 

This could well be so. But no person 
soundly informed about warplanes will 
ever say that one airplane is better than 
another as a general thing. If you ask 
a man of real experience he will ask you 
first: Better for what? Where? In what 
circumstances? For he knows, as every 
man should know before he tries to talk 
for the information of the public, that 
every airplane is a bundle of compro- 
mises. 

This is true the world around of 
ships, of machine tools, of almost any- 
thing you think of. In the case of the 
airplane, you can make it climb fast, or 
travel fast, or carry a big load or fly 
stable, or maneuver easily; you can use 
its lifting capacity for armor or guns or 
ammunition or radio equipment, or para- 
chutes and safeguards for the pilot. 
You can’t do them all; you have to 
compromise. 

That is how our fighter planes were 
designed. The best answer to those who 
don’t like them is that almost every time 


they meet the enemy, they beat him. 
The War Department has the records of 
engagements and losses, and you can 
read them for yourself. Our pilots have 
plenty of heavy guns to fight with; they 
have armor to stop bullets, so that they 
can come back and fight another day; 
they have fuel for long range so they 
can run the enemy down or accompany 
their bombers; they have efficient but 
heavy radios that help them to win and 
avoid death traps. 

But this Communique does not aim to 
wield the whitewash brush. It is per- 
fectly true that the enemy, and England. 
and no doubt Russia, have fighter planes 
that will do things our fighters won’t do. 
Some of them fly higher, maybe faster, 
and some can out-turn ours. 

We can do that too, and we are doing 
it, only our compromise, we hope and 
expect, will turn out better than theirs. 
We are trying, with every brain cell our 
engineers posses, to climb faster, and 
fly higher, and turn shorter than any- 
body else, and do it with plenty of 
and and ammunition and 


armor guns 


radios to boot. 

Beside the P-40s, the P-39s, P-51s, 
and P-43s, now im service on many 
fronts, we have two Air Foree fighters 
and one Navy fighter in production and 
just getting into the field. At this 
writing we had no official reports on 
what they had been able to do. Perhaps 
the services will not say much about 
them for a while. They are the Thunder- 
bolt P-47, the Lightning P-38, and the 
Navy’s F4U Corsair, shipboard fighter. 
All three of these planes carry 2,000 hp. 
or better. With more horsepower than 
other fighters, they can do the same 
things and carry the guns and the range 
and the safety equipment. And, there 
are fighters readying for production 
which no one talks about. 

That is about the only way a reason- 
able man can add up the fighter story. 
If you are still not satisfied, you must 
remember that we have been in actual 
war only ten months. The only way any 
armed force can learn about war at any 
given time is to be in it, clear up to the 
neck, and feel the heartache about fail- 
ures, and things that don’t work the way 
the tests indicated they would. 

With watching the war three years, 
and being in it ten months, we’ve got 
the world’s best medium bombers, every- 
body agrees; we’ve got the B-17 which 
can go out and fight and come home so 
many times that all observers are 
amazed, we are certainy not bested in 
dive bombers, in torpedo bombers, in 
trainers. And who would say that we 
are not plumb top in transport ?-—which 
is no less a weapon in this war than 
a fighter plane. 


Except for the effect on the air arm | 
personnel, it seems to be a good thing 


(Turn to page 289) 
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(Continued from page 286) 


that we have critics with enough guts to 
stand up and say their say. Not one 
responsible person has even hinted that 
the crities should be piped down—even 
under any emergency law that might be 
invoked. The editors happen to know 
that the Air Force itself hasn’t even sug- 
gested any such thing. What the Air 
Force attually did was start telling its 
story, in the press and on the air, bally- 
hoo style, just as everybody else does 
in this country. 

And to complete this report, notice 
briefly the other main developments in 
the world war the last few weeks: 

British planes came to the East coast 
ot the United States to join in the hunt 
for submarines that are dropping their 
supplies to the bottom of the ocean. This 
is a long step indeed since those shaky 
days when the British sent puddle 
jumpers out over their waters to scarce 
submarine commanders—and did it, to 
some extent. 

While Hitler and the Japs are striv- 
ing might and main to join forces across 
Asia, British-American and Soviet air 
powers have already joined forces in the 
air over Germany. Thus Germany is in 
an air scissor and will be in a ground 
scissor too, when the Allies attack on the 
West. 

Brazil went to war—with an air force 
of several hundred planes which will be 
much help, in connection with her Navy, 
in relieving the United States of heavy 
patrol duties. Many Brazilian pilot 
students are being trained at home and 
in the United States, and big Brazilian 
aircraft plants are going to work on 
American designs. Brazil is larger than 
the United States, her material riches 
are equal to ours, and she can in time 
build and operate strong air forces, for 
defense and for duty. abroad. 

In Columbia, just south of the Panama 
Canal, great jungles contain rubber 
plants that would alleviate our shortage 
if we could get at them. There was a 
plan developing, at this writing, to build 
airports and haul the gum out in air- 
planes, The question was whether it 
could be done before we could make syn- 
thetic rubber in quantity. 

Two or three months ago, a high 
Naval officer told Aviation editors that 
the Japanese seemed to have had about 
ten standard aircraft carriers when the 
war started, and no one knew how many 
converted flat-top steamers. He said he 
thought they had lost six of their regu- 
lar carriers. If so, the Nippon fleet is 

_ seriously erippled. This information 
= seemed to be borne out when huge bam- 
hoo rafts were cited in action, serving as 
floating wheeled-plane bases. 

Prettiest picture in the air is the per- 
formance of Boeing B-17 bombers. A 
Boeing official told the writers why—the 
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Germans know it, for they now have 
possession of at least two B-17s. The 
Fortress, said the builder, gets up high, 
quite out of reach of much AA and 
aerial attack. It has lots of big guns, 
pointed all directions, to hold off at- 
tackers. It is swift, and it is maneuver- 
able; it can be thrown around like an 
overgrown fighter. And—remember 
those Boeing 247 transports that flew 
ten years on the airlines are now in war 
service? This official told us he is build- 
ing the B-17 with the same ruggedness. 
You can shoot it to pieces but the pieces 
stay together. 





Harnessing the Stratosphere 
(Continued from page 137) 


Air conditioning engineers use what 
they call a “K” factor for figuring cool- 
ing surfaces. “K” is a factor represent- 
ing the number of heat units that will 
pass every hour through a square foot 
of surface for each degree that the tem- 
perature on one side differs from that 
on the other. For cooling coils at ordi- 
nary cold temperatures, it is from 4 to 6. 
But for some unexplained reason, when 
very low temperatures are used, these 
normal factors do not hold and values 
as low as 14 to 2 must be used. It is ap- 
parent that such coils become unduly 
large. 

The choice of refrigerants used inside 
the chilling coils is another serious prob- 
lem to be carefully considered. Most 
gaseous refrigerants that have suitable 
working pressures at low temperatures, 
develop high pressures when the equip- 
ment is shut down, and become explosive 
when mixed with small volumes of air. 
Ethane, for example, which at —90 deg. 
F., has a pressure of 35 lb. per sq. in., 
at 100 deg. develops a pressure of 800 
lb., and is explosive at as low as 3 per- 
cent. Units using gases of the Ethane 
type become bombs and as far as 
destructive effeet goes, might just as well 
have been dropped from an airplane. 

The choice of proper gas to use for 
refrigerant is extremely limited. Carbon 
dioxide, which would be an ideal gas 
for this purpose as at —90 deg. has a 
pressure of approximately 35 lb. gage, 
is impractical because the pressure rises 
to over 1,000 lb. per sq. in. at room 
temperature. It also involves specially 
constructed stuffing boxes and _ such 
heavy machinery that carbon dioxide 
compressors are prohibitive. 

The best gas available today to the 
engineer is CHCIF,—Monochlorodiflu- 
oromethane. It has a boiling point of ap- 
proximately 34 lb. per sq. in. at —90 
deg. F., and only 160 lb. at 80 deg. F. 
The defect this gas possesses at the 
present time is its cost and availability, 
so it must be used carefully. Even with 
(Turn to page 291) 
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Here’s an application of the rugged 
bar-and-link construction of the Kinnear 
Rolling Grille*, designed to fit special 
needs for reliable protection. The grill- 
work is fitted in a sturdy, metal frame 
and hinged to allow free-swinging action. 
It is composed of round, metal bars 
spaced closely enough to prevent the 
admission of a hand and is equipped with 
a strong, cylinder-type lock that defies 
intrusion. Open, it swings easily at a 
touch. Every part is designed and built 
to give maximum wear. In industrial 
plants, terminals and other buildings .. . 
in all types of openings, passages, or 
entrances to restricted areas... wherever 
danger lurks, the Kinnear Grille stands 
vigilant guard. Find out how this depend- 
able protection device can fit your par- 
ticular demands. Write today for details. 


*For a maximum in tough, efficient 
protection, learn the extra advan- 
tages of the famous Kinnear Rolling 
Grille with its efficient coiling up- 
ward action. It has proved its space- 
saving, durable worth in countless 
installations. 
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Mors Brown, chief 
test pilot for Cessna 
Aircraft Co., inspects 
the Air-Maze air filter 
on a Jacobs Engine of 
Cessna’s AT-17 Army 
bomber-pilot trainer. 


Cessna’s famous “Bobcat,” shown above, has proved its 
ability to “take it” day in and day out as one of the Army’s 
important bomber-pilot trainers. 


One of the safeguards to efficiency and long life incorpo- 
rated in the “Bobcat” is the AIR-MAZE air filter that 
protects each Jacobs engine from abrasive dust and grit. 


Tom Salter, Cessna’s chief engineer, says, ““Air-Maze air 
filters have proved very satisfactory. They not only remove 
dirt and foreign matter from the air stream, but are also 
easy to maintain and stand any test of durability andservice.” 


Have you an air filtration problem? Air-Maze engineers 
—pioneers of aircraft air filters since 1926—will gladly 
help you without obligation. 


AIR-MAZE CORPORATION 
General Offices: CLEVELAND, OHIO 









Suppliers of Aircraft Air Filters to the Aviation Industry Since 1926 








Cessna Photo 


AIR-MAZE 
PANEL TYPE 
AIRCRAFT 
AIR FILTER 


Rigid construction 
that resists vibra- 
tion. Passes greatest 
The latest volume of dust-free 
_ Development in air—with negligible 

Aircraft Air Filters restriction. Perma- 
nent because cleanable—no replacements 
needed. Large dust-holding capacity. 
Unaffected by moisture or tempera- 
ture changes. Made in all reasonable 
sizes and shapes. Write for manual. 
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this gas operating at —90 deg. F., there 
is still the disadvantage of handling 
large volumes. One pound at —90 deg. 
oceupies over 13 cu. ft. and for proper 
handling requires cooling coils of espe- 
cially large diameter. 

An airplane flying in stratospheric 
temperatures may have to dive so that 
the temperature will soar from 70 deg. 
below to 70 deg. above zero in but a few 
moments. It is simple to picture what 
happens to planes subjected to this sud- 
den change of temperature. To meet this 
change, the modern Stratosphere Cham- 
bers have installed in them large electric 
heaters. These heaters are so wired that 
very rapid changes in temperature can 
be effected ; yet by simple switching, the 
wattage can be greatly reduced. This 
reduction in energy output is quite 
necessary, if efficient control is to be 
accomplished. The reduction from quick 
heat to controlled heat may be as much 
as 90 pereent. In other words, 5,000 watt 
heaters may be required to quickly bring 
the. chamber to required temperature, 
yet 500 watts may be sufficient to main- 
tain and control it accurately at that 
point. 

Features making it possible to change 
temperatures at given rates and in given 
eycles are incorporated in Stratosphere 
Chambers so that instruments may be 
tested over fixed periods and at given 
rates of temperature change. Besides 
the necessity of maintaining and con- 
trolling constant pressures and constant 
temperatures, humidity must also be 
controlled. This is especially true where 
electrie equipment, such as condensers, 
etc., is under test. The di-electries of 
most products are materially affected by 
humidity changes. If an instrument is 
to work equally well in the Panama 
Canal zone and in the Gobi Desert, it 
must be calibrated at different humidi- 
ties to take care of this. 

Relative humidity—the ratio between 
the weight of water vapor present in 
the air and the maximum weight of 
water vapor that same air could hold 
at a given temperature—is one of the 
engineers most serious problems. When 
the air is hot, it will hold a great deal 
of moisture; when cold, very little: thus 
air at 140 deg. will hold over 1,000 
grains of moisture per pound of air, 
whereas the same air at zero will con- 
tain only five grains. Thus it is obvi- 
ously extremely difficult to obtain and 
control humidity at low temperature. 
Also, due to the fact that there is very 
little moisture present, even at 100 per- 
cent relative humidity, the effect of 
humidity at low temperatures on the 
ordinary run of instruments is negligible 
and in most cases, neglected. This is not 
true at higher temperatures. Here the 
humidity plays an important part. Note 
the feel of paper on a damp day, and 
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LATCHING RELAY 


Model BJU 


The BJU Latching Relay locks mechanically in either 
position so that only momentary current needs to 
be applied to the coils. 


Its precision built characteristics and its specialized 
design and engineering give the BJU Relay the 
dependability so necessary in Aircraft Relays. 


Four Pole double throw. 


Maximum five amps per con- 
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the same paper on a dry day. 

In order to produce humidity, it is 
necessary to increase the vapor pressure 
of water to such a degree that it will 
equal the vapor pressure of the humid- 
ity required. This can be done by the ad- 
dition of chemicals, but is more easily 
done by the addition of heat. When 
raised to proper temperature, flow water 
is controlled so that it can be cut off 
abruptly to avoid overhumidification. In 
addition, it is necessary to insulate the 
unit so well that the sides do not reach 
a temperature below the dewpoint. If 
this happens, sweating occurs and water, 
of course, will upset humidity equilib- 
rium. When it is remembered that at 100 
deg. F. and 95 percent relative humidity, 
the point at which moisture will sweat 
out is 98 deg. This clearly indicates how 
closely control must be maintained in 
order to secure satisfactory operation. 
Wall heating can sometimes overcome 
this difficulty, as the heat then entering 
the chamber radiates from the walls 
which, in themselves, must have a higher 
temperature than the surrounding air, 
thus at a higher temperature than the 
dewpoint. 

To secure dehumidification, the mois- 
ture is sweated or frozen out of the air. 
The refrigerating equipment used to pro- 
duce low temperature is also used to 
produce low humidity. However, the 
refrigerating effect is supplied in an- 
other coil, kept separate and apart 
from the air stream, so that it will 
reduce as little as possible the sensible 
heat in the cabinet. 

Conditions required for test are con- 
tinually becoming more and more severe 
as the planes reach higher and higher 
altitudes. These conditions are reflected 
in the modern units which, to meet cer- 
tain specifications, require altitudes as 
high as 60,000 ft.; temperatures as low 
as 70 deg. below zero; heat as high as 
160 deg. above zero, with humidities 
reaching to 95 percent. 

With these conditions met, labora- 
tories have at their disposal a means for 
developing all small aireraft instruments 
and parts, and production departments 
can test and deliver to aireraft compan- 
ies accurately calibrated equipment that 
makes American bombers and _ fighters 
superior to any in the world. 





Thunderstorms 
(Continued from page 103) 

east isohyetal pattern. This might lead 
one to think the thunderstorms move in 
a path approximately normal to the 
direction of the wind. Most cases exam- 
ined showed a direction approximately 
parallel to the wind, but in some eases 
where the wind speed was less than 10 
(Turn to page 295) 
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FIRST OFFICER CLAYTON BROWN, 
of United Airlines, prescribes a sure cure for 
his doctor’s transportation troubles. Inci- 
dentally, Mr. and Mrs. Brown know iheir 
Cessnas. They eloped in one. 


66 , : 
Doctor, when this war is over 


boll be Boiling the Stork 


In Your Own Family Car of the Air” 


“Nowonder the stork has always had a running 
start on you doctors,” says Clayton Brown. “He 
flies! But you'll be able to beat him at his own 
game in your Family Car of the Air. 


“You see, ever since I’ve been a pilot, I’ve 
felt sure that some day someone would design 
a plane so far ahead of anything you see in the 
air today, that anyone could fly it as easilyas you 
drive your automobile now. And I’m not sur- 


prised that Cessna is one outfit that’s all primed 
and ready to do it as soon as this war is won. 


“T’ve flown Cessnas a lot and I know what 
really great planes they’ve always built. Per- 
sonally, I've always felt that when I bought 
a plane of my own it would have to be a 
Cessna. And now that the Cessna Family Car 
of the Air is ready to be built the day peace 
comes, I know it.” 
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Put Yourself In This Picture of Tomorrow 


Or better still, put your whole family in it. There’s lots 
of room in the Family Car of the Air. All set? Now 
push the starter button and cruise away as easily as 
you drive away from the curb in your car. Where to? 
Well, that’s the big surprise. To anywhere your heart 
desires ... coast to coast...Canada to South America. 
Six hundred miles is an easy half-a-day ride. And what 
used to be a once-a-year vacation trip will be just a 
week-end jaunt in your Family Car of the Air... the 
airplane that you can buy and fly. 


7, | COPR. 1942, CESSNA AIRCRAFT Co, 
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Where Twins Are Born Every Day 


It’s in Wichita, where the Cessna 
Twins—those husky, twin-engined 
Bobcats and Cranes—are rolling out 
on a 24-hour-a-day schedule. Those 
Cessna Twins are flying over 16 mil- 
lion miles a month in the service of 
the U.S. Army Air Corps and the Brit- 
ish Empire Joint Training Program. 
That’s our only job today—to help 
win the war—and as soon as that is 
done we will start right in to build 
the Family Car of the Air for you. 


“Keep "Em Flying” Wings 


Take a sock at Schicklgruber, and 
wear your wings to show you did it. 
You get these smart, metal ‘“‘Keep 
’Em Flying” wings and a Jap Hunt- 
ing License free when you send 10 
cents foraU.S. WarSavings Stampto— 


CESSNA AIRCRAFT COMPANY, 
Dept. A, Box 1616, Wichita, Kansas 


Cora lamanthifp FOR THIRTY-ONE YEARS 
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mph. ‘the thunderstorms had no partic- 
ular direction and in a few instances 
seemed to develop and grow against the 
wind. In a few of the cases there seemed 
to be a slight deflection to the right but 
in others such as the July 20, 1937, there 
seemed to be some indication of a de 
flection to the left. No conclusion on 
this particular point has been reached. 


Size of Storms 


By measuring the width of the isohye- 
tal patterns produced by thunderstorms 
over the Muskingum network of stations 
it has been possible to determine with a 
fair degree of accuracy the variation in 
sizes of thunderstorms. In order not to 
include sprinkles or light rainfall, not 
necessarily associated with the main cen- 
ter of the thunderstorm, it was decided 
te consider the thunderstorm confined to 
the area bounded by the .10 in. isohyet 
on each half-hourly chart. Measure- 
ments were limited to eases where the 
station. network was sufficient to give 
reasonsble accuracy. This tabulation 
showéd’ that on the average the width of 
this rainfall pattern was about six 
miles. The extreme cases varied from 
a few miles to twelve miles. 

In the Meteorological Magazine for 
February 1925, D. Brunt described an 
interesting experiment with a heteroge- 
neous liquid in which convection cells 
were produced due to cooling by evapo- 
ration from the surface of the liquid. 
The experiment was performed by pour- 
ing two or three millimeters of a vola- 
tile liquid mixed with bronze flakes 
(gold paint) into a shallow dish. Vigor- 
ous evaporation from the surface of 
this liquid caused a cooling of the sur- 
face layer, yielding an unstable state 
and setting the liquid in motion which 
broke up into a number of separate 
cells. When the dish was tilted the size 
of the cells varied directly with the 
height of the liquid. In each eell there 
was an upward motion at the center 
which remained clear, a diverging mo- 
tion at the top, and descending motion 
in the outer region. This cell is known 
as the Benard Cell (1), and it has been 
determined that the diameter of the 
cells is about 34 times the height of 
the liquid. 

There is no doubt that the thermody- 
namics in a thunderstorm cannot be con- 
sidered "to be as simple as that in a 
Benard ‘Cell. However, it is possible 
that the size of a thunderstorm is de- 
pendent on the height of the instability 
layer in the atmosphere in much the same 
manner that the size of the Benard Cell 
is dependent on the height of the liquid, 
regardless of the complexity of the ther- 
modynamies. In extreme cases it can 
be assumed that the height to which in- 
stability extends is the height of the tro- 

(1) Ann. Phys. Chem., Parts, 23, 1901. 
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popause. During the summer months 
this averages about nine miles over much 
of the United States. This height mul- 
tiplied by 34 would give a cell diameter 
of 31.5 miles. However, the only visual 
evidence in the atmospheric cell is the 
cumulonimbus cloud produced by as- 
eending motion. If the ascending por- 
tion is one-half of the total cell, its diam- 
eter would be one-half of 31.5, or about 
16 miles. From observational evidence 
and from a consideration of the flow pat- 
tern in a moving system, which will be 
discussed later, the width of the portion 
of the cloud from which an appreciable 
amount (.10 in. per half hour) of rain 
falls is approximately three-fourths or 
less of the width of the cloud. This gives 
a width of twelve miles or less which 
is in good agreement with maximum 
values obtained by measuring the width 
of isohyetal patterns produced by thun- 
derstorms for over a hundred eases in 
the Muskingum Basin. 

Another check on this value can be 
obtained by using the mass curve of 
rainfall for a single thunderstorm when 
it can be determined that the cen- 
ter of the storm passed over the sta- 
tion. Assuming the velocity of the 
storm to be approximately the same as 
the velocity of the air at 6,000 ft., and 
multiplying this velocity by the duration 
of the heavy rain, we can obtain the 





width of the storm. By using some of 
the mass curves of rainfall for the heavi- 
est storms of record it is logical to as- 
sume that the storm center passed at or 
near the station. In a study made for 
the Sevier Basin, Utah, the width of 
the area of heavy rainfall for the heavi- 
est thunderstorms of record at Salt Lake 
City and Modena were evaluated in this 
manner and in no case did they exceed 
ten miles. This method is not applic- 
able to thunderstorms produced by 
marked orographic lifting. 

If, as has been suggested, there is a 
relationship between the height of the 
instability layer and the size of a thun- 
derstorm, then this same _ reasoning 
would put a limit on the distance be- 
tween thunderstorms. This type of in- 
formation would be of definite value 
to pilots and airline dispatchers. If the 
diameter of the cell is about 34 times 
the height of the instability layer and 
by observation of the cumulonimbus tops 
it is determined that this height in a 
particular area of thunderstorms is 16,- 
000 ft. then the distance between adja- 
cent cumulonimbus clouds would be at 
least twice the radius of the individual 
cells or roughly in this case about 10 
miles. 


Conclusions 


From a consideration of many of the 
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factors analyzed and described it is 
possible now to arrive at some conclu- 
sions and offer some suggestions rela- 
tive to the duration, size, and eircula- 
tion of thunderstorms. 

In no situation studied did the dura- 
tion of excessive rainfall or rainfall 
that can be called “flood producing” for 
a single thunderstorm continue for a 
period exceeding two hours. The aver- 
age duration was one-half to one hour. 
From observations of winds during sev- 
eral widespread and intense nonfrontal 
thunderstorm situations it was noted that 
the wind velocity at the 6,000-ft. level 
averaged 12 to 16 mph. and in prac- 
tically all cases it varied from about 
6 to 30 mph. During periods with high 
wind velocities aloft it was noted that 
the duration of any single thunderstorm 
was appreciably shorter and the intensi- 
ties lower. This is probably due to the 
shearing effect of higher wind velocities 
aloft or the fact that a greater inflow 
velocity into the storm causes a more 
rapid release of the latent energy there- 
by causing it to attain its maximum in- 
tensity in a shorter time and, as previ- 
ously indicated, shortens the duration. 
The lower intensities can be aceounted 
for by the fact that the relatively smal! 
portion of the storm where the most 
intense rain occurs does not remain over 
one place long enough to produee high 
intensities for long periods. 

By assuming some reasonable values 
for the diameter, velocity, and duration 
of excessive rainfall in an extreme 
thunderstorm we can obtain some idea 
of the area which would be enelosed by 
the heavy or flood producing part of the 
storm, A reasonable value for the diam- 
eter of this part of the storm would be 
six miles, i.e., one-half the diameter, de- 
termined for the thunderstorm whieh 
reached the tropopause. If the duration 
is two hours and the speed of transla- 
tion 15 mph., the approximate area is: 

A=r + 2rvt 
where r = radius, v = velocity and t = 
time in hours. The maximum area eov- 
ered by the flood producing part of a 
thunderstorm using the above assumed 
extreme values would be approximately 
210 sq .mi. 

For forecasting purposes the motion 
of non-frontal thunderstorms ean be 
determined from the winds at the 4,000 
to 6,000 ft. levels. However, as previ- 
ously indicated, areas of non-frontal 
thunderstorms develop and are coinci- 
dent with moving areas of convergence. 
In the paper previously mentioned, by 
H. T. Harrison, in which he made a 
study of 41 thunderstorm weather maps 
he showed that in 33 of these eases the 
cause of the thunderstorms was best ex- 
plained by a zone of convergenee. 

Several men have suggested the use of 

(Turn to page 299) 
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*A ton... less than a ton... or 
many tons! Cardox supplies all the | 
CO, required for extinguishment ®@ 


A ton is a lot of CO2! But in this huge new plant, aviation 
engines—being proved in long rows of dynamometer test cells— 
MUST HAVE immediate, complete extinguishment for any possible 
fire! Behind this performance in this Cardox installation for 
damage-free fire extinguishment is the immense reserve of this 
highly effective extinguishing medium — fone of it! 


The idea of CO2 by the ton was unfamiliar at first. But at key 
points of American Industry on every side Cardox Systems are 
being recognized as a vital guarantee of uninterrupted war 
production. 


As replenished by regular Cardox delivery service, the supply 
available at any moment—at any test cell or group of cells—is 
ample by a wide margin: First, to put out the fires quickly before 
the engines are ruined! Second, thereafter to prevent any re- 
ignition by heated metal in the fire zone! Third, to function again 
immediately for the protection of any hazard — including also the 
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and oil, propeller test cells and within test cell control rooms. 


@ For facts on Cardox Extinguishment, write immediately to CARDOX CORPORATION 
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various methods for determining these 
zones of convergence in order to aid 
forecasters in forecasting the occurrence 
of thunderstorms. Any type map which 
could aid in this would certainly be a 
creat help, as all forecasters know. A 
method developed in the Hy<rometeoro- 
logical Section by Mr. 8. B. Solot is 
worth mentioning since at least in ex- 
treme cases the results seem to be defi- 
nite. By using the azimuth angle and 
the distance from the observer of a 
pilot balloon after it has reached a cer- 
tain height it is possible to determine the 
mean west-east and south-north com- 
ponents of velocity of the layer of air 
from the surface to the viern height. 
From these values it is possible to de- 
termine the areas of convergence. Some 
refinements of the method would no 
doubt be necessary but it is felt that a 
chart-similar to this would be of definite 
help to forecasters. 





Vidal Process 
(Continued from page 127) 

The process has branched out into the 
military field now, with the successful 
construction of fuselages for the Anson 
bomber now being used for training in 
Canada (Fig. 1). 

The Universal Molded Produets Cor- 
poration in Virginia, a licensee of the 
Vidal process, is negotiating a large 
Canadian Government contract for parts 
for the Anson bomber. The Allied Avia- 
tion Corporation in Maryland, another 
licensee, is also handling large contracts 
for airplane parts, working day and 
night and enlarging its facilities. One 
project in the works by a licensee is the 
molding of a transport glider capable of 
carrying a number of men and complete 
equipment. To form the fuselage of this 
craft a tank 9 ft. high and about 60. ft. 
long was acquired. This tank was for- 
merly used by the New York Port 
Authority for fumigating imported bales 
of cotton and is now in successful oper- 
ation on the Vidal process. To give some 
idea of the simplicity of other equipment 
used by this concern and other licensees, 
the Allied Company has a battery of 
pressure tanks formerly used in a tire 
factory in which smaller articles are 
made, such as bomber flaps and ski 
equipment, 

Molded wood construction has proved 
» successful that literally great num- 
ers of vital military projects are under 
way but are still shrouded in necessary 
secrecy. The principal advantages of 
molded plywood construction lie in the 
speed and economy of fabrication and 
markedly improved aerodynamic effi- 
ciencies, It is vitally important in view 
of the strategic metals situation. Finally, 
it will unquestionably be of. key signifi- 
cance in peacetime aviation. 


1 
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LIGHT FOR SOLDIERS IN Wbeit 


. - e With Small Gasoline Motors 


“Adequate” lighting at the front line, or wherever elec- 
tric service is not available, can often mean the differ- 
ence between life and death. How vital then, are the 
portable “lighting” units, powered by Briggs & Stratton 
4-cycle, air-cooled gasoline motors, used by our armed 
forces. Their trouble-free performance affords depend- 
able power wherever and whenever needed. 


Our entire resources are now devoted 
to supplying Briggs & Stratton gas- 
oline motors, to those whose equip- 
ment serves the war program, or is 

for “essential” civilian uses. 
If you’re now planning post-war pro- 
duction of gasoline powered appli- 
SP ances and equipment, or if your pro- 
‘ ducts fit these classifications, write us 
ae and we'll serve you as best we can. 


=<” Meanwhile Briggs & Stratton mo- 
tors (% to 6 HP.) now in civilian 
use, continue to set new records for 
trouble-free performance and long 
life. With reasonable care, their 
service can be still further prolonged. 


BRIGGS & STRATTON CORP. 
Milwaukee, Wisconsin, U. S. A. 
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Curtis Air Hoists have 
less dead weight, permit- 
ting lighter supports and 
easier moving. Operated 
by any workman — im- 
mune to overloads. Up to 
10 tons capacity, pendant, 
bracketed, and rope com- 
pounded types. 

SEND FOR FREE 
BOOKLET — Our free 
booklet, ‘‘How Air Is 
Being Used in Your Indus- 
try,’ will give you many 
valuable suggestions on 
the advantages of the use 
of Curtis air power equip- 
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Ignition Trouble 
(Continued from page 211) 


when actually the break may have oc- 
eurred elsewhere. It has been found that 
an ignition cable which has had its in- 
sulation ruptured may permit an engine 
to operate satisfactorily on idling, but 
when takeoff power is demanded with its 
attendant cylinder pressure, it has been 
found that the spark plugs would miss 
fire. Actually what occurred was that 
on idling with low cylinder pressures, 
relatively low voltage was required to 
jump the gap. The relatively high volt- 
age between ignition cables and 
ground, for full power requirements was 
sufficient to saturate some of the com- 
ponents of the cable dielectric and cause 
it to break down. Thus some or all of 
the high tension energy from the mag- 
neto was by-passed around the spark 
plug.and therefore was not available 
to cause a spark at the gap. 

The remedy for this situation would 
have been to install a new ignition cable 
and not to replace spark plugs. Replac- 
ing the spark plugs might have tem- 
porarily alleviated the trouble had their 
gaps been increased due to wear. Proper 
gap settings would have permitted a 
spark to occur at a lower voltage than 
would have occurred with a wider gap. 
Obviously this condition is merely a 
stop-gap, for it in no way removes the 
eause of the trouble—the ruptured in- 
sulation. 

Faulty installation of the cable may 
have produced abrasions, or it may have 
resulted in stretching of the insulation 
in the manifold ring or elbows. Defective 
cables are more susceptible to electrical 
breakdown than perfect ones. 





Influence of Pressure Changes 


Let us look into another typical 
souree of ignition trouble. At the 


atmospheric pressure of sea level, the 
air around the spark plug terminal be- 
comes electrostatically charged as volt- 
age is applied. This air may become 
saturated and cause flash-over as a re- 
sult of, (1) inereasing voltage at con- 
stant air pressure, (2) decreasing air- 
pressure at constant voltage, or (3) 4 
combination of both variables. A spark 
plug operating in a medium of sea-level 
atmospheric pressure may function in 
a perfectly normal manner, but it may 
flash-over when operated at the same 
voltage at the lower pressures encoun- 
tered at altitude because the air has be- 
come electrostatically saturated. Rough 
engine operation will result. 

When too much insulation has been 
removed from the ignition cable, leaving 
exposed or bare wire where it terminates 
inside the terminal sleeve, the flash-over 
distance is reduced. This condition, too, 
might appear to be corrected by replae- 

(Turn to page 303) 
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.the fractional h.p. field 
gained a new, but well- 
seasoned, dependable source 


NEW — because Oster electric motors, now doing their 
part as power units in vital war instruments and mechan- 
isms, had not previously been offered in the market. 


SEASONED — because Oster has been building simi- 
lar motors for 15 years, exclusively as original equipment 
for its own appliances. 


DEPENDABLE — because Oster’s peacetime require- 


ments have always called for 





the very qualities which are 
essential in war applications: 
Light weight, maximum power 
in minimum space, precision 


manufacture, ability to stand 
-0024 to .25 H.P. 
Complete in housing: up under abuse. 
1Y,” dia. by 2%” long to 
34%,” dia. by 5%” long. * 
Windings: shunt, series, 
or split-field 3-lead re- 


versible series. Also per- JOHN OSTER MFG. co. 
pa rs RACINE, WISCONSIN 
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ing spark plugs. In Fig. 1 it can be 

seen that the distance between the top of 

the sleeve and the exposed wire has been 

reduced so that flash-over of the air can 

he more readily brought about. 

= It is quite apparent that moisture or 
dirt on the terminal sleeve would assist 
flash-over. The resistivity of such im- 
purities is much less than that of a 
thoroughly cleaned terminal sleeve. A 
creat percentage of electrical break- 
downs oceurs in regions of moisture and 
dirt. It is therefore of the utmost impor- 
tance that all leads and terminal sleeves 
be both clean and dry. 


Method For Correcting Faults 


We have discussed only a few types 
of faults that have occurred in ignition 
systems. Let us now examine methods of 
loeating faults so that they may be cor- 
rected. To recognize that a fault exists 
is much easier than locating it. The prob- 
lem of quickly and easily tracking them 
down is no longer the difficult problem 
it was before the advent of the ignition 
harness test set. Whether the trouble be 
eaused by bare wire in the terminal 
sleeve, abraided or stretched insulation, a 
moist or dirty terminal sleeve or spark 
plug barrel, the test set will detect it 
quickly. 

The ignition harness test set is an in- 
strument designed to give visual indica- 
tion of ignition system faults. Fig. 2 
shows the schematie wiring diagram of 
such a set. 

Let us make use of a bench test to lo- 
cate a typical ignition system fault. If 
we fasten the “engine ground terminal 
clip” of the tester to a spark plug elbow 
which is assembled with a length of igni- 
tion wire and a new terminal sleeve and 
the “test clip” to the end of the terminal 
sleeve, the input lamp will light after 
the cireuit has been energized. If the 
terminal sleeve is clean and dry, the 
output lamp will not light. If we mois- 
ten the terminal sleeve slightly, a spark 
along the terminal sleeve will give evi- 
dence that the dielectric has broken 
down. The output lamp will flash and 
visual indication of a fault will be ap- 
parent. If we allow a little water to run 
into the elbow from the back end so that 
the inside of the sleeve is moistened and, 
further, if we wipe all excess moisture 
from the wire surface and the outside of 
the sleeve before testing, we will find 
that the output lamp will light, and 
again indicate a fault, when the eireuit 
is completed. In this case the visual in- 
dication means that the sleeve is damp 
and hence no longer an insulator. 

If we puncture the ignition cable in- 
sulation with a pin or needle and place 
an elbow over it, the output lamp will 
flash when the switch is closed. In as 
quick and easy a manner, cracked, 
abraided, or stretched insulation faults 


« can be detected. 
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“Revolutionary” 


is what production en- 
gineers say about this 
high speed method of 
forming bulkhead rings 
and other heavy gauge 
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time in aviation history, 
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Field Tests Similar 


The locations of ignition system faults 
on engines are as quickly and simply 
located as those of the bench tests 
deseribed above. Field experience with 
the ignition harness test set has shown 
that it has reduced the time of locating 
ignition system faults to an absolute 
minimum over the previous haphazard 
trial-and-error method. 

The spark plug also may be a source 
of potential trouble and until recently 
few methods existed whereby they could 
be electrically tested so as to approach 





operating conditions. The purpose of 
any test is to disclose weaknesses of the 
component parts of an assembly when 
test conditions simulate operating con- 
ditions. 

There have been many approaches to 
the problem of providing a simple and 
unerring method of testing spark plugs 
as has been accomplished by the ignition 
harness test set for ignition troubles. 
The spark plug should be viewed as 
nothing more than a high grade insula- 
tor designed to break down its electrical 
resistance under predetermined condi- 
















































—- 
BAUSCH & LOMB Gam 
of 


1S SAFE, SCIENTIFIC 
GLARE PROTECTION 


If you have worn Bausch & 
Lomb Ray-Ban Sun Glasses for 
sports, flying, driving—any 
outdoor use—you know how 
comfortable they are on your 
eyes, how they sharpen vision. 
If you have planned to buy 
Ray-Bans this year, you may 
find your dealer out of stock. 
That is because practically the 
entire Bausch & Lomb produc- 
tion of Ray-Bans—like that of 
binoculars and many special 
optical instruments—is_ re- 
quired by the armed forces. 
Today’s emergency justifies any 
sacrifice you, or we, may 
called on to make. 


Your Eyesight Specialist supplies 
Ray-Ban lenses on prescription. 














American War Birds 


Have Keen Eyes 


For America’s fighting forces, strictest require- 
ments are imposed on the men who fly the 
fighter planes. In the most critical physical 
examinations, particular emphasis is given to 
perfection of vision. 

Several years ago, at the request of U. S. 
Army officials, Bausch & Lomb developed a 
special anti-glare glass for use in bright over- 
cloud flying. This glass, known as Ray-Ban, 
has the remarkable property of filtering out 
excess glare-producing light, at the same time 
transmitting most of the light useful for seeing. 
Army, Navy and airline pilots—as 
target shooters and motorists—have welcomed 
the cool, comfortable, keen vision that Ray-Ban 
affords. 

So, again, and in still another way, Bausch 
& Lomb gives aid to America’s all-out for 
Victory. 
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tions. This point of view is helpful in 
nappreciating both its manufacture and 
function, as well as the care which 
should be exercised in its use. 

Of the many methods developed, the 
alternating current bridge-bomb method 
seems to the writer to be the most satis- 
factory, despite characteristic shorteom- 
ings of AC bridges. In this type of test 
unit the assembled spark plug is placed 
in a bomb, and put under pressure. The 
schematic cireuit diagram of the spark 
plug test set is shown in Fig. 3. It will 
be noticed that the spark plug constitutes 
one arm of the bridge cireuit. The pur- 
pose of this test is to determine the in- 
sulating qualities of the spark plug. 
The voltage applied to the cireuit is ad- 
justed until the voltmeter reads 90 y. 
The bomb pressure is adjusted to 450 
lb. per sq.in. Pressure is applied to the 
nose of the spark plug by CO,, as it is 
more universally available than other 
gases. When the circuit is energized, the 
output lamp will not flash—if the spark 
plug is in good condition. Should the 
plug be faulty, the output lamp will flash 
thus giving an indication that that par- 
ticular spark plug is not acceptable. 

Flash-Over Voltage 

An interesting example of an appar- 
ent anomaly warrants consideration here. 
The voltage required to cause flash-over 
along the barrel of a spark plug, the 
terminal sleeve or through the insulation 
of the ignition cable if they are moist or 
dirty, may exceed the voltage required to 
produce a spark between the electrodes 
of properly set gaps. As the gaps widen 
due to usage, the voltage required to 
cause a spark will increase and will be 
of these values. As the gap 
setting increases, the voltage produced 
by the magneto causing the spark will 
increase. This high voltage may rupture 
the moist terminal well, the defective 
terminal sleeve or the cable insulation, 
and cause rough engine operation. Had 
these plugs been removed from the en- 
gine, and bridge-bomb-tested, they would 
have been found electrically sound. Even 
if they had been properly regapped or 
replaced by new spark plugs, the trouble 
would have remained. Such hidden flaws 
in the ignition system ean be detected 
by methodically using an ignition har- 


in exeess 


ness test set. 

While these faults are but a few of 
the many which can and do oceur in 
ignition systems, they are nevertheless 
the most commonly encountered, and if 
they are corrected, the major causes of 
trouble will be overcome. The method of 
proceeding to locate other faults is simi- 
lar to that described. With the advent ef 
new concepts of ignition harnesses, con- 
stant application of operators and serv- 
icemen to the basie principles of each 
new idea and test method is imperative 
if successful operation is to be insured. 
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HOW TO SIMPLIFY PRP RECORD KEEPING 



















@ You can wrap your whole PRP problem in a single two-word in terms of weekly or monthly supply. It helps you correlate 
package—balanced inventories. For, with all of its manifold reports purchases with allocations, prevents overstock and under- 
and restrictions, PRP aims at nothing more than accurate gauging stock, and is particularly helpful in preparing detailed PD-25F 
of your raw material needs. Interim Applications. 

But administering your PRP problem is a different story. It takes It is this basic “balanced inventory” system, shown below, that 
facts. Usable facts that are easy to summarize. Working records does the ground-work for the incredible new Kardex PRP Sum- 
that are easy to analyze. And it is this need that Kardex fills by mary Record—the plan that reduces difficult PRP recording to 
simplifying PRP recording. a simple accounting procedure. 

Like this: with a Kardex system like the one shown below, many Free PRP Record Study 

aircraft manufacturers are able to group all items of each class of Remington Rand record engineers have just completed a 
material by PRP classification. Thus, it is a simple matter to pre- detailed analysis of the PRP recording problem — with a 
pare usage statistics, to forecast material requirements, and to pre- documented solution. This study is based on facts gathered 
vent unnatural inventories that disturb the flow of current supplies. from actual users of the system described. You may have a free 
What’s more, the exclusive Kardex Graph-A-Matic signalling copy, without obligation, by writing Remington Rand, Buffalo, 
principle reveals, at a glance, the exact position of your inventories N. Y.— or phoning your local Remington Rand office. 


KARDEX EQUIPMENT IS NOW AVAILABLE WITHOUT CRITICAL MATERIALS ! 





_ HERE'S A THUMB-NAIL S 
THE KARDEX 














USE THIS DATA TO ACCUMULATE USAGE FOR 


Four forms are prepared for each. item’ se 
stocked. To the top left form is posted the. 
quantities needed to complete each produc- _ 
tion item. At the right, monthly usage figures = 
are recorded on a basis of actual disburse- —s_—| 
ments shown on the lower cards. 


PD-25 a 
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SCHEDULE OF REQUIREMENTS + RECEIPTS 


The form at the left records total scheduled 
requirements, requirements by dates need- 

ed, and promised date of delivery. At the’ 
right, quantities received are posted, to- ~~ 
gether with disbursements to show balanty 
of stock on hand. 












SIGNALS INDICATE STATUS OF INVENTORY 


The signalled margin reveals quantity of 
stock on hand, instantly flashing conditions 
which may need quick corrective action to 
prevent overstocks and guard against sup- 
ply shortages. 
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Blimps Return 


(Continued from page 207) 


In the present conflict the slower 
speed of the blimp gives it advantage 
over the swifter airplane in submarine 
and mine defense, and in the convoying 
of ships. Its speed ean be throttled down 
to that of a convoy; its crew can see 
deep below the surface of the water—as 
far as 90 ft.—and are better able to 
pick out the telltale oil smear or line 
of bubbles which indicate the presence 
of an undersea boat. 

American blimps during the last war 
were based at shore stations at 150 mi. 


intervals along the Atlantic Coast. They 
covered some 400,000 mi. of patrol and 
on several occasions discovered suspi- 
cious barges and other craft along the 
steamship lanes into New York which 
were carrying mine paraphernalia. They 
also spent much of their time scouting 
for enemy submarines which were far 
fewer in number than in the present 
conflict. 

Today’s lighter-than-air patrols along 
the Atlantic Coast have ultra modern 
bases with both hangars and mooring 
masts, mobile and fixed. Their patrol 
area is generally the stretch of water 
lying within the so-called “100 fathom 
curve,” that area where coastal shipping 












Bb enone 


AMFIELD 


MANUFACTURING CO. 
GRAND HAVEN, MICHIGAN 


Employing the latest advancements 
in the phenolic impregnation of 
woods, with radio frequency curing. 
Fully equipped for volume production. 
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OMPREGWOOD 


Impregnated Super-Pressed 
Phenolic Plywood 
Made to order in shaped 
or flat elements of any 
desired thickness with 
dimensional stability 
carried to new heights. 
INQUIRIES SOLICITED 














is concentrated and where submarines 
might be expected to lurk. 

The latest type airship destined for 
patrol use is constructed for duty in 
close cooperation with the fleet. The 
crew of eight—two pilots, radio men, 
riggers and mechanics—all acts as ob- 
servers. Upon sighting a U-boat the 
blimp can attack with depth bombs or 
machine gun fire. If the sub gets away, 
destroyers can be summoned promptly 
to the location to aid in locating and 
destroying the undersea boat. 

In another phase of the lighter-than- 
air field, official Washington now appat- 
ently takes the same view regarding the 
wartime usefulness of the rigid airship 
of the Macon and Akron type as do 
proponents who have been clamoring 
for the construction of such vehicles for 
some time. 

The long cruising range of the Macon- 
type airship, despite the tragic history 
of such large, rigid craft, would be ex- 
tremely useful for reconnaissance in the 
great distances of the South Atlantic 
and the Pacific, its adherents maintain. 
They further claim that the large dir- 
igible can also be used as a flying air- 
craft carrier to transport as many as six 
small bombing planes to points near the 
seene of an attack. Other duties might 
be to carry large numbers of parachute 
troops, munitions and armament. The 
great range and speed of the rigid ship 
would enable it to operate in areas im- 
possible to planes, and at speeds im- 
possible to surface ships. 

Indications are that some further ac- 
tion will be taken in the near future to 
build one or more of these dirigibles 
for adequate protection of our shipping 
in the vast ocean reaches. 

Meanwhile the blimps we have con- 
tinue the grind of daily patrol, working 
with airplanes of the Army, Navy and 
CAP and the growing number of sur- 
face ships which are inevitably turning 
the tide against what has been one of 
the most effective offensive weapons in 
the sea, the U-boat. 





Folke—Wulf 
(Continued from page 233) 


have elevator and rudder trim tabs, the 
Focke-Wulf stabilizer is adjustable, 
making it more vulnerable to concen- 
trated fire power. 

The fuselage is also built in one piece 
and is very well streamlined, narrowing 
vertically practically all the way back 
from the engine. The entire cockpit 
cover, including rather long fairing, 
slides back but it cannot be opened in 
flight. Emergency exit in flight ean only 
be accomplished by.pushing a button 
which detonates a cartridge which breaks 
the supporting member, allowing the 

(Turn to page 308) 
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EVERY GRINDING APPLICATION... 


Light, Easy to Handle “Bantams” 


Adaptable to all types of 
production grinding and 
die work for shop, labora- 
tory or work bench, Thor 
small wheel grinders can 
add the PLUS to aircraft 
speed production because 
they can be used with 
many accessories on count- 
less other applications! 
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Widely popular as grind- 
ers with airplane manufac- 
turers as well as machin- 
ists, plastic manufacturers, 
tool and die makers, and 
other mechanies, Thor 
“Bantams” ean also be 
used extensively with 
mounted points, rotary 
files, steel cutters, soft felt 
and rubber polishers, wire 
wheels, and other acces- 
sories. 


Easy to handle on all these 
applications because of 
their bantam weight and 
small size, Thor rotary 
grinders are available in 
six small models . . . rang- 
ing from 1% pounds to 4% 
pounds! Write today for 
full particulars in the Thor 
52-A Pneumatic catalog to 
Independent Pneumatic 
Tool Company, 600 West 
Jackson Blvd.,Chicago, Il. 


Bantam of them all is the Thor 
000 Pneumatic Rotary Grinder 
nee weighs 1% pounds . . . meas- 
ures 5% inches . . . and does 
dozens of jobs with the speed 
and stamina of a heavyweight! 


Portable Pneumatic and Electric Tools 








600 W. JACKSON BOULEVARD, CHICAGO, ILL. 


Branches in Principal Cities 
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entire cover to be blown away. 

All the fuel is carried in the fuselage 
in two self-sealing tanks, one of 64 gal. 
immediately behind the pilot’s seat, an- 
other of 51 gal. under the seat. 

The electrically operated full retract- 
ing landing gear has a tread of 12 ft., 
apparently made necessary by the high 
landing speed—approximately 110 mph. 
It is also set well forward to permit 
heavy braking without nosing over. An 
interesting feature of the landing gear is 
the tail wheel retraction, a cable attached 
to one of the front wheels automatically 


pulling the tail wheel up into its well. 


Power Plant 


Power is supplied by a BMW 801D 
14-eylinder radial, air-cooled engine de- 
veloping slightly under 1,600 hp. at 
2,700 rpm. for takeoff and just over 
1,750 hp. at 3,000 rpm. at 18,000 ft. 
Cowling is extremely close-set, the diam- 
eter being but 52 in., necessitating in- 
stallation of a large fan set just behind 
the propeller. The oil radiator is set just 
inside the nose of the cowling, cooling 
being effected by a reverse flow through 





FROM AWAY BACK...SPECIALISTS IN 




















New 1942 wood cargo transports. 
Glued with CASCAMITE. 








in 1917, the Casein Company of Amer- 
ica pioneered in aircraft casein glues 
for early Army planes. 


fn 1937, the first American commer- 
cial production of urea-formaldehyde 
resin glues was begun at the Company’s 


plant at Bainbridge, N. Y. 


In 1942, the Company again leads with 

the only complete line of casein and 
synthetic resin glues developed special- 
ly for aircraft manufacture. 


‘These glues are serviced by field men 
with whom glue is a business, not a 
sideline. 


CASCOPHEN hot press phenol resin 
glues for aircraft plywood (AN-NN-P- 
51la) and vacuum bag gluing. Also 
special non-acid, low temperature phe- 
nols for assembly. 


CASCAMITE cold press urea resin glues 
for aircraft assembly (AN-G-8). 


CASCO cold press casein glues (with 
special mold inhibitors) for assembly. 


Send for Technical Bulletin 103 (as- 
sembly glues) and Chart, “Wood Glues 
for Aircraft Manufacture.” Address: 
Casein Company of America, Dept. A. 
350 Madison Avenue, New York, N.Y. 


CASEIN COMPANY OF AMERICA 


DIVISION OF THE BORDEN COMPANY 





the radiator and out through a narrow 
opening at its front. Extensive baffling 
distributes the air to all the cylinders 
with the heated air being exhausted 
through long louvres cut in the cowling 
sides. Unlike the BMW 8014, there are 
no facilities for sliding the nose ring or 
cowling at the back of the motor to ad- 
just the flow of air. 

The electrically operated, three-blade, 
constant speed VDM propeller is of 
rather small diameter—due to landing 
gear restrictions—but the blades are of 
long chord almost all the way to the tips. 


Armament and Armor 


Armament consists of two 7.92 mm. 
machine guns mounted atop the fuselage 
firing through the propeller; two 20 mm. 
Mauser cannon mounted in the wings, 
also firing through the propeller; and 
two 20 mm. Oerliken cannon also in the 
wing but firing outside the propeller 
are. Despite the fact that four of the 
six guns fire through the propeller, the 
fire power totals about 3,500 rounds per 
minute—1,200 for the machine guns; 
1,400 rounds for the inboard cannon 
and, strangely enough, but 900 for the 
outer cannon. Effectiveness of the fire 
power is curtailed due to the short range 
of the machine guns and low muzzle 
velocity of the Oerlikens. 

Provision is also made for attachment 
of a 550-lb. bomb beneath the fuselage 
for very short range operations. 

The plane is well armored. A 5-mm. 
plate protects the oil radiator in the 
nose ring cowling and the aft portion of 
the cowling is fitted with 3-mm. plate. 
Cockpit windshield has 23-in.-thick bul- 
let-proof glass and a bulkhead behind 
the pilot’s seat is 8-mm. thick. A 14-mm.- 
thick panel is fitted behind the pilot’s 
head in the movable cockpit cover. 


Performance Not Outstanding 


Performance range of the 190 is lim- 
ited, its most effective altitudes being 
above 15,000 ft. and below 25,000 ft. Its 
top speed at 4,500 ft., for example, is 
but 326 mph. compared with 375 at 
18,000 ft. It can, however, do 390 mph. 
at 20,000 ft. for one minute by means 
of a booster. Reports from American 
bomber crews indicate the Focke-Wulf 
does not perform well near its reported 
service ceiling of 37,000 ft. British fight- 
ers are anderstood to be able to turn 
inside the 190, even at its most efficient 
altitudes. 

Specifications and performance data 
are as follows: 


eS er ree a 34 ft. 5 in. 
OE EE Se ee 29 ft. 4 in 
I IR a ais erucaas <4 Sees ens 203 sq. ft 
Re OE 85.5.5 6a Snide treo 42.2 lb./sq. ft 
UE SEED «busses bie cee ed one 5.3 lb./hp. 
ere ae eree em 8,580 Ib 
EES ns o.0 410 6.454 6S ai eee 6,240 Ib 
Maximum speed (18,000 ft.)...... 375 mph 
PNT MAIER 0 c'o e'nuichaie ok Sftiecrs 110 mph 
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(Continued from page 200) L 
' short-term financial policies. 
ing United Air Lines disbursed 20c. a S . ‘ S i “| xibl Tubin 
are share in 1936. While no official com- t t g 
, or ment has been forthcoming, a token pay- a I n ess ee e i e 
ad- ments this year would surprise no one. . 
The historical dividend record of 
ide, Western Air Lines looks relatively good. SIMPLIFIES AIRCRAFT ASSEMBLY . . . — 
of It must be noted, however, that the pres- MAKES TOP PERFORMANCE DOUBLY SURE 
Ing ent company does not represent the ex- 
of tensive system of former years. The old inn 
Ips. company paid a total of $1.35 a share 4 
in dividends during 1929 to 1931 in- 
elusive. A partial liquidating dividend 
om. of $2.50 in cash and 1 and 4 shares of 
age TWA stock were also disbursed for each 
am. share of Western Air in 1934. A cash 
18S; dividend of 25c. per share was paid by 
and the reorganized Western Air in 1936. 
the Its stock closely held up until recently, 
ler Delta Air Corp. has treated its former 
the stockholders well. This combined airline 
the and dusting organization paid $2 per 
per share in 1938 and $1 in 1939 and again 
ms; in 1940. ; | 
a According to published available 
oa records, the following airlines have thus Units Shown are Typical Vari-formed Assemblies 
re far failed to declare any dividend pay- : F 
nge ments: Braniff, Continental, National, Rex-Flex Stainless Steel Flex- Rex-Flex Stainless Steel Flex- 
zzle Northeast, Mid-Continent and Pennsyl- ible Tubing combines the high _ ible Tubing is available in five 
saad vania-Central. With the possible exeep- fatigue value andtheheat-and- _wall-forms, all of which can be 
tion of National, none of the above : ; ae ; ; , ‘ 
lage named lines may be expected to change corrosion-resistant qualities of | combined in a single one-piece 
<n records ye year. : stainless steel with extreme __ length, with straight walls and 
: loneering and growth constantly re- , , ~_— ; , 
the quire capital. The airlines are presently light weight and flexibility. corrugated sections at desired 
: . in a position to make some small divi- Rex-Flex is bendable in multi- _intervals. Sizes 5/16” I.D. to 5” 
ate. : ; ; , : 
bul. dend payments but no substantial sus- ple planes, available in long I.D. inclusive. Madé of 18-8 
: tained dividend disbursements need be pe LA a , 
1ind anticipated from this group for some lengths, and can be “‘snaked (Austenitic) Stainless Steel. 
od time to come. into place in cramped installa- Fittings are attached to tube 
tions, eliminating joints. Sim- ends by circular resistance 
Profit Limitations plifies and speeds up installa- seam welding. No flux, no 
lim- (Continued from page 100) tion of air ducts, exhaust connec- flame, no quenching—produc- 
ed specifically seentioned sudie edusiontle tions, blast tubes, heater ducts, ing absolutely tight, homoge- 
; “ costs, it is not to be automatically ex- power plant accessory parts. neous assemblies. 
at cluded and conversely, if an item of 
i h cost is not listed under inadmissible 
<i costs . . . it does not therefore follow F eT 5 cmt : . 
oa that such item is acknowledged to be REX-FLEX is a production item originated to meet certain require- 
Vulf admissible.” In other words, wide lati- ments of industry at peace. Fortunately REX-FLEX, as well as our 
rted tude is present in determining special older established Flexible Metal Hose products, have proved 
ae cases on their individual merits. é k t 
ot Among the items which are not ad- vitally important to our country at war. REX-FLEX is offered as a 
sient rye for purposes of computing cost typical result of the engineering initiative and productive resource 
of performing a government contract, . sae 
om ths Sihissanr diin o aaaaaa of this company. We welcome further tests of our ability to match 
, (a) Allowance for interest on in- our services to your needs. 
vested or borrowed capital, however 
5 in. represented. 
Sc J (OComision, ame, oot ee | CHICAGO METAL HOSE CORPORATIO 
q. ft cial premiums under whatever name, | 
)./hp. paid in connection with negotiations for | General Offices: MAYWOOD, ILLINOIS - ~*~ — 
30 Ib or procurement of a government con- neaNG Maywood.an d Elgin 
10 e tract. (See -explanation). Factories: stone f il 
ia (c) Entertainment expenses. 
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(d) Dues and memberships other 
than in regular trade associations. 

(e) Donations other than those con- 
tributions to local charitable or com- 
munity organizations to the extent con- 


_stituting ordinary and necessary busi- 


ness expense. 

(f) Losses on other contracts. 

(g) Losses from sales or exchanges of 
capital assets. 

(hk) Extraordinary expenses arising 
from strikes or lock-outs. 

(i) Fines and penalties. 

(j) Amortization of unrealized ap- 
preciation of values of assets. 

(k) Expenses, maintenance and de- 
preciation of excess facilities other than 
reasonable stand-by facilities. 

(1) Provisions in reserve accounts for 
contingencies, repairs, compensation in- 
surance (except as provided with re- 
spect to self-insurance). 

(m) Income and excess profits taxes. 

(xn) Bond discounts or finance 
charges. 

(o) Premiums for life *nsurance on 
the lives of officers. 

(») Special legal and accounting fees 
incurred in connection with reorganiza- 
tions, security issues, capital stock is- 
sues, patent infringement or anti-trust 
litigation, and the prosecution of claims 
of any kind (ircluding income tax 


matters) against the United States. 

(q) Taxes and expenses on issues 
and transfers of capital stock and bonds. 

(7) Losses on investments. 

(s) Bad debt losses and charges to 
reserves therefor; also expenses of col- 
lection and exchange. 

(t) In general, commercial advertis- 
ing and commercial selling expenses. 

Detailed descriptions of the limita- 
tions placed on admissible costs along 
with those restrictions surrounding in- 
admissible charges deserve careful study. 
It is these items which stand to plague 
the government-contract holder as their 
treatment is in variance with what was 
once established business practice. 

Selling expenses represent an out- 
standing example. The “Principles” 
note: “As a general rule, the expenses 
ordinarily recognized as selling expenses 
incurred for the distribution of the 
products of an enterprise through usual 
trade and business channels and meth- 
ods are not regarded as admissible costs 
under government contracts. The reason- 
ing underlying this principle is that 
ordinary selling expenses are not inci- 
dent to and necessary for doing business 
with the government. Commissions paid 
by the contractor are likewise inadmis- 
sible because these are directly charge- 
able to the business obtained on which 
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NEED THIS 
NEW PRODUCT 
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TURCO FLOORMASK L-636 


solves the problem of floor protection and maintenance in the Paint 
Department. It covers the floors with a durable, white, water soluble 
coating which prevents adhesion of paint sprays and residues from 
stripping operations. When floor cleaning time comes, flush or mop 
away the protective coat of water soluble TURCO FLOORMASK 
together with the paint. TURCO FLOORMASK is applied by brush- 
ing. Saves clean-up time. Makes for easier maintenance. 


Send for Bulletin A-674-22-102. Give your name, 
address, firm and title or position. No obligation. 





URCO CRODUCTS, (NC. 


HEAD OFFICE 


6135 S CENTRAL AVE.,-LOS ANGELES 








the commission is paid, and it is mani- 
festly improper for the government to 
recognize as a legitimate cost a commis- 
sion paid for obtaining business from 
itself.” 

Of particular significance to the air- 
eraft industry which, as a rule, main- 
tains numerous facilities to service its 
product, is the subsequent explanation: 

“There frequently are cases in which 
expenses termed ‘selling expenses’ relate 
in whole or in major part to technical, 
consulting, and other services of ap- 
plication and adaptation of products to 
the uses and requirements of the cus- 
tomer, rather than merely to simple 
salesmanship . . . Men who are nomin- 
ally or actually attached to the sales 
department but who are primarily tech- 
nicians and product engineers render 
services quite as important and neces- 
sary when products are sold to the gov- 
ernment as when they are sold to other 
customers. In such cases before a sale 
can be effected some problem of appli- 
cation or design or capacity often exists, 
end must be solved by the field repre- 
sentatives, backed up... by a suitable 
technical organization, before the cus- 
tomer can place his order correctly, and 
obviously in these eases the selling effort 
is a minor part of the service performed. 
For this reason it is not possible to lay 
down a categorical rule that all expenses 
called selling expenses are inadmissible 
costs. The decision as to admissibility 
depends upon judgment and knowledge 
of all the pertinent facts and circum- 
stances. 

“The same considerations obtain with 
respect to the expense of maintaining of- 
fices and agencies in various territorial 
areas. The decision as to admissibility of 
these costs in whole or in part very prob- 
ably will be largely influenced by the 
functional nature of the representatives 
working through them .. .” 

With frequent changes made neces- 
sary by cireumstances beyond its con- 
trol, the aircraft industry is given a 
“break” by the section dealing with so- 
called defective work: 

“There may be included as an item of 
admissible costs the net cost of spoiled, 
defective, or otherwise rejected work to 
the extent of the natural and ordinary 
run of mistakes, mishaps, or misunder- 
standings, due recognition being given 
for government demands for abnormal 
rapid expansion of production. Extra- 
ordinary losses of this kind resulting 
from negligence and which could have 
been avoided by the exercise of reason- 
able and usual care and diligence... 
may be subject to limitation or exelu- 
sion.” 

It is particularly noteworthy that all 
forms of federal and state income and 
excess-profits taxes and surtaxes are 
not proper costs under a government 

(Turn to page 313) 
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U. S. OFFICE OF EDUCATION MOTION PICTURES 
that help to teach WAGE SAOP WORK/ 


4 8 Help solve your problem of training new war 
S U B J E CTS workers with these outstanding motion pic- 

° ° ° tures! They’re tried and proved teaching aids— 

All available in 16 mm. Sound-on-Film weed by dub Ui. &. Apag onl Siow, he Sead 


4 Air Force, the Commonwealth of Australia— 
e and a list of American industries that reads like 


7 ON THE ENGINE LATHE the Who’s Who of Production! 








1. Rough Turning Between Centers These pictures are accurate and authentic. 
2. Turning Work of 2 Diameters y 
3. Cutting « e Teper with the Compound Rest and with the Taper They help to teach basic techniques. All over 
4. Drilling, Boring and Reaming Work Held in Chuck the country they are being used to teach work- 
5. Cutting an External National Fine Thread s 
6. Turning a Taper with the Tailstock Set Over ers quicker... better. And—they are welcomed 
7. Cutting an External Acme Thread b b b F btes killed 
1. The Milling Machine better-paying jobs! 
2. Cutting Keyways 
3. Straddle and Surface Milling to Close Tolerances Our war of production has only begun. Full 
4. Straddle Milling 
5. Plain Indexing and Cutting a Spur Gear peak will not be reached until we have won the 
3 ON Boa Me st gn Fao. Lathe victory. TIME IS PRECIOUS! Put these Grent 
2. Rough Facing and Sotlng and Surdian a Shoulder on a Vertical films to work for America NOW! 

urre athe 
3. Lethe Usieg 2 Bering, Grooving, Chamfering on a Vertical Turret FREE! Catalogue describing all films. Also 
2 ON THE RADIAL DRILL the pamphlet, “Time Is SHort,” telling you 
2! Drilling and Spor Facing a Cast Iron Valve Body how leading industries and vocational schools 
1 ON THE SENSITIVE DRILL have accomplished things with these films! 
1. Drilling a Hole in a Pin Write for them now! 


2 ON THE VERTICAL DRILL 


1. Locating Holes, Drilling and Tapping in Cast Iron 
2. Countersinking, Counterboring, and Spot Facing 


2 geal CASTLE FILMS 


2. The Micrometer 
3 IN 





5. Height Gages and Standerd Indicators 


S ON BENCH WORK DISTRIBUTOR FOR 

Fe se cere ot Wee THE UNITED STATES OFFICE OF EDUCATION 

.———— Coy de he of Taps and Dies nr rss ee 

6. Fitting and Scraping Small Bearings CASTLE FILMS, INC. | 

Sek ule Ganttaddeemee RCA BLDG. FIELD BLDG. RUSS BLDG. Adidooss 
NEW YORK CHICAGO SAN FRANCISCO nearest office 


3 ON THE SHAPER 

1. Cutting a Keyway on End of a Finished Shaft 
2. Machining a Rectangular Cast Iron Block 

3. Machining a Tool Steel V Bleck 


2 ON SINGLE POINT CUTTING TOOLS 
1. Fundamentals of Side Cutting Teols 
2. Fundamentals ef End Cutting Teols 


10 SUBJECTS ON SHIPBUILDING! 
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Send FREE Catalogue describing all U. S. Orrick or Epu- 
CATION Fics. Also “TIME Is SHORT.” 
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He-men Working 


The officers and crews of the mer- 
chant marine and the flight per- 
sonnel of overseas transport planes 
are front-line fighters every trip. 
For this is a war of the Seven 
Seas and the boundless sky — a war 
in which transportation is the very 
life-blood of victory. Getting men 
and materials — where they’re 
needed, when they’re needed—is a 
gigantic job. It demands an all-out 
transportation effort. 


American Export Lines’ men on 
new fast cargo ships are plying the 
seas between this country and dis- 
tant shores. 

American Export Airlines’ men 
in great four-engine long-range air- 
craft are flying a new transatlantic 
air service. 

We are proud of these fighting 
men and pledge the full resources 
of our co-ordinated international 
transportation system. 


Sines 


* 

American Export Gus 
25 BROADWAY, NEW YORK 

KEEP °9EM SAILING...KEEP °EM FLYING 
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contract. This provision alone makes it 
certain that regardless how liberal the 
interpretation applied to the regulations 
of T.D. 5000, the so-called 8 percent 
profit top is virtually impossible of 
attainment. 

Interestingly enough, contracts or sub- 
contracts for scientific equipment are 
exempted from profit limitations of 
T.D. 5000. Such contracts must be so 
designated by the Secretary of the 
Treasury and pertain to scientific equip- 
ment used for communication, target de- 
tection, navigation and fire control. 
Many companies associated with avia- 
tion work come under this classification 
and may be expected to take advantage 
of this exemption. 

When the airlines began to assume 
various assignments for the War De- 
partment, the carriers performed their 
tasks first and talked about compensa- 
tion later. The final result was that T.D. 
5000 was made to apply in all cases 
where any contractural arrangements 
were entered into by the air transport 
operators and the Army Air Forces. Ac- 
cordingly, when TWA’s Intercontinental 
Division was the first domestic carrier 
to assume special assignments for the 
Army, no basis existed for its compen- 
sation but subsequently T.D. 5000 was 
made to apply. 

Similarly, existing contracts between 
the individual airlines and the Air 
Transport Command of the AAF are 
all subject to the same Treasury regu- 
lations. This not only covers ferrying 
operations all over the world, but also 
includes training programs, modifica- 
tions and gun installations on military 
planes and all other activities performed 
for the War Department. On all this 
activity, the airlines are expected to ex- 
perience small profit margins which 
may be decidedly short of the 8 percent 
limit. In passing, however, it must be 
noted that the airlines are acquiring the 
most valuable prize of all—the intang- 
ible experience which will give them a 
profitable headstart on competitors in 
world-wide air service after the war. 

Returning to the aircraft industry, it 
can easily be seen that in effect, renego- 
tiation of contracts has been a constant 
process largely through the operation of 
T.D. 5000 and represents no new de- 
velopment. 

As government officials themselves 
have indicated, it is not the intention 
of American industry to reap undue 
profits out of this war. For example, 
excessive profits, returned to the gov- 
ernment, have occurred because of lack 
of foreknowledge, when contracts were 
let, of what the costs of a new war 
product would be under conditions as 
they prevail today. Profit margins vary 
with volume of production. Generally, 
unit costs decline as volume rises. A 
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permissible profit margin is usually less 
on large volume that it is on small 
volume. 

Hence, renegotiation of contracts, re- 
gardless how inspired, is really a tribute 
to the mass production profficiency and 
progressive technology of American in- 
dustry. Numerous war contracts for air- 
craft were rush-order jobs when there 
could be little advance estimating of ac- 
curate costs and which only actual ex- 
perience could supply in a realistic 
manner. 

While the Price Adjustment Boards 
may be expected to exert an important 


influence in the renegotiation of con- 
tracts, it must be remembered that it is 
the basic principles and cost elements as 
defined by T.D. 5000 which set the pat- 
tern for revision or re-appraisal of costs. 
No discussion of this subject would 
be complete without noting the present 
government authority to renegotiate war 
contracts for a period of three years 
after the end of the war. This provision 
leads to considerable uncertainty as any 
company performing war work has no 
assurance that its books of account will 
be declared accurate by any subsequent 
determination that may be made. 












They're TOUGH 
and DO 
Their STUFF! 


Commandos of the 
grinding wheel indus- 
try — the first small 
wheels mounted on 
steel shanks and lead- 
ing the way today with 
smoother, more rapid 
grinding, polishing and 
finishing of difficult 
jobs. 
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Chicago Mounted Wheels—the result of 45 years of KNOW HOW— 
come in a wide range of styles on different size shanks, for use with any 


portable or flexible shaft grinder. 


Several special-formula abrasives 


give 150% to 300% longer service. More than 200 shapes, all mounted 


and rarin’ to go. 


HI-POWER GRINDER —A real production tool. A 3-pounder with enough power to drive 


a 2%” diameter wheel. 17,000 r.p.m. 


In case with accessories, $38.50. 


TEST WHEEL FREE 
If you have a grinding problem, send for a Survey blank, which you'll find easy to 
fill out. Upon its return, our abrasive engineers will analyze it and send you without 
charge the trial wheel they recommend for your particular job. 


LATEST CATALOG—Packed full of com- 
prehensive information and pictures. You'll 
be interested. Send for copy. 


CHICAGO WHEEL & MFG. CO. 


Makers of Quality Products Since 1896. 
1101 W. Monroe St.. Dept. AV. Chicago. I! 








0) Send Hi-Power 0) Catalog 
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FOR DEPENDABLE 
ELECTRICAL PERFORMANCE 
IRY: 


RD AIRCRAFT CABLE 


to withstand the deteriorating effects 
cold, moisture, hot oil, abrasion and 
fox long periods of operation, Packard 
aircraft cable contributes to depend- 
. performance in fighters and bombers, 













‘commercial transports and private planes. 
Packard Electric neice General Motors 
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It is therefore encouraging to observe 
that the chairman of the Senate Finance 
Committee has flatly urged the repeal 
of this indefinite feature pertaining to 
renegotiation of contracts. At worst the 
period after which contracts may be re- 
negotiated promises to drop from three 
years to one year. Thus the most dis- 
turbing element in estimating corporate 
earnings and in planning for financia! 
needs may soon be eliminated or vastly 
ameliorated. 

In the meantime, T.D. 5000 continues 
on its way in maintaining an effective 
ceiling on profits realized by the aviation 
industry on all work performed for the 
government. 





Water-based Planes 
(Continued from page 123) 


were introduced, usually by air “venti- 
lator” tubes from deck to step (Fig. 
12). I have made many such experi- 
ments myself and results are. usually 
quite uninformative; I have known ap- 
parently exactly similar tests to produce 
quite different results, presumably be- 
cause unknown variables keep sneaking 
in. 

On all these points it is fair to say 
that nobody knows anything useful, 
qualitatively, about any of them. All we 
do is to try and get their composite 
effect from tank model tests, and then 
pray that the full scale machine will 
behave according to the corrections we 
make. Possible we know enough to 
surmise in which direction to try correc- 
tions, but no more. 

One must make these deductions: 
when the afterbody was just a little tail 
float it at least behaved itself by not 
interfering with the action of the main 
planing surface. Now it interferes to 
so complicated an extent that nobody 
knows just what its all-round effect is. 
Therefore there should be no afterbody; 
this. means that the hull bottom should 
finish where the planing surface fin- 
ishes and that there should be no “step” 
at all. Therefore static and dynamic 
trim must be governed without ref- 
erence to a “step” or its location. As 
this can be done, and as this also suits 
aerodynamic requirements, it is an in- 
evitable development. It would prob- 
ably have been done long ago it we had 
worked on a basis of elementary hydro- 
planing instead of trying to develop an 
ancient and accidental freak of shape. 

Porpoising 

Porpoising is a pitching oscillation 
during hydroplaning. It is worse than 
that. It is a destructive and dangerous 


phenomenon for which no adequate and 
definite cure has been devised. In the 


(Turn to page 317) 
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Make yourself an expert on 





374 pages 6x9 
Price $2.75 


CONTENTS 


Theory of Operation. Factors of 
Operation. Engine Components. 
Fuels, Fuel Systems, and Refueling. 
Carburetion. Lubrication. Ignition. 
Instruments. Accessories. Pro- 
pellers. Installation. Vibration. 
Operation. Inspection, Service and 


Repair. Index. 


You don't need professional 
training to know what is 
being talked about. This book 
makes it easy to understand. 
GET A COPY TODAY. 


Aircraft Engine 
Maintenance 


by 
James H. Suddeth 


Lieutenant, A-V(S), U.S.N.R., formerly maintenance engineer EAL, Inc. 


Here is a book that every aircraft mechanic should have. It 
tells you how to become most efficient at your job and offers 
careful instruction on the construction and operating principles 
of aircraft engines and accessories, as well as details of main- 
tenance procedure. It gives practical, workable information 
with simple discussion and much detail. 


Do you know where to look for trouble when an 
engine fails to start or when it starts hard? Lieutenant 
Suddeth's book can help you on this. 


Are you sure you know the best methods of installing 
or removing propellers? See this book. 


Do you understand the operation of different types of 
carburetion, and know what to look for when an 
engine does not idle properly, or does not accelerate 
properly? There's a fine section on carburetors in "Aircraft 
Engine Maintenance." 


Do you know what should be taken care of in the daily 
inspection of instruments—in the fifty-hour inspection 
—in the hundred-hour inspection? Lieutenant Suddeth 
tells you what checks to make and how to make them. 


JOHN WILEY & SONS, INC., NEW YORK, N. Y. 





ON APPROVAL COUPON 


JOHN WILEY & SONS, INC. 
440 Fourth Avenue, New York, N. Y. 


Kindly send me, on ten days’ approval, a copy of Suddeth's AIRCRAFT 
ENGINE MAINTENANCE. At the end of that time, if | decide to 


keep it | will remit $2.75 plus postage; otherwise, | will return the 
book postpaid. 
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FUR THE DURATION 


The Boeing School of Aeronautics, a division of 
the United Air Lines, has converted its facilities 
entirely to military training purposes, and has . 
suspended commercial instruction for the duration 



























HIRTEEN years ago, on September 16, the Boeing 

School of Aeronautics was established at Oakland, Cali- 
fornia, Municipal Airport, primarily for the training of 
students desiring flight or ground careers with air transport 
companies. 


During these years the familiar coupon in the advertise- 
ments for Boeing School of Aeronautics claimed the atten- 
tion of many ambitious young men. Those who enrolled 
and completed their courses have proved that “Boeing 
Grads make good.” All over the world—in more than 100 
companies—these trained men have been advanced to posi- 
tions of responsibility as pilots, engineers, technicians, 
meteorologists, and mechanics in aircraft factories and 
every department of airline operation. Already, in the armed 
forces, Boeing Grads are demonstrating the quality of 
Boeing training by outstanding performance. 





i * In the first presentation of its kind ever made, the United States Army 


Air Force Technical Training Command recently awarded the merit Today Boeing School of Aeronautics is “‘all out” for war 
pennant illustrated here to the Boeing School of Aeronautics for 


“outstanding service” in schooling Army Air Force mechanics and for the duration. The progr am involves the expansion of 
" technicians during the past two years. This pennant, comparable to the army mechanical training, as well as the addition of 
the Navy’s famous “E” flag, will remain in the possession of Boeing flight crew training. When the war is over, Boeing School 

: School for six months and will then be re-awarded to the technical ~ ‘ rf P 
By debiinnwitienl guiibsndites die sett medivesious service dezing the will be qualified more than ever before to contribute its 
last half of 1942. facilities and training for peacetime activities in aviation. 


R A DIVISION OF 
; : or nd rete ay UNITED AIR LINES 


© .A.K.L A N D A.,1..4..0.6..8..%.....9 OAKLAND. @® .-€C A LEFF OO RBR..N.4.8 
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past few years many large and expensive 
flying boats have been destroyed, seri- 
ously damaged or badly delayed by this 
water leaping. When prospects of this 
risk is added to the low relative per- 
formance of flying boats, it is not sur- 
prising that few designers or operators 
are any longer very enthusiastic about 
these craft. Moreover, no longer may 
the designer get the most efficient hydro- 
planing he can; he has to give first place 
to avoiding porpoising. 

The recent porpoising epidemic does 
not mean that porpoising is anything 
new. We had it now and then in earlier 
flying boats and seaplanes. And actually 
many a “non-porpoising” flying boat 
was merely one whose lightly loaded 
wings usually got the ship off the water 
or damped out the porpoising before it 
becamé serious. With much higher wing 
loadings, however, water speeds and 
forces are now high before aerodynamic 
forces can cope with them, and when 
those water forces take charge, as they 
do in porpoising, there is nothing much 
the pilot can do about it. 

Of fairly recent years steps have been 
taken to “eure” porpoising. Before that 
could be done studies had to be made 
to determine its causes. The result has 
been a eonsiderable amount of some- 
times brilliant mathematical work which, 
practically, has achieved exactly noth- 
ing. One might just as well attempt to 
calculate mathematically the path of a 
drunk staggering down the street; the 
general causes of the stagger are clear 
enough, but there are involved so many 
variables whose values are impossible to 
measure accurately that calculation is 
hopeless. So now, in effect, we have 
given up trying to cure porpoising by 
any established principle. The best we 
can apparently think of doing is to de- 
vise an intricate technique of model 
testing which (we hope) will predict 
for us whether the full scale job will 
porpoise. If the model says the big job 
will porpoise, we cut it about until it 
says it won’t. Finally the model probably 
says the big job will not porpoise if it 
is kept within a certain “stable range” 
of trim; so then we build the big job 
and just hope the model isn’t lying. If, 
as is always possible, the full scale job 
(ices porpoise after all, the ship will be 
delayed, damaged or crashed, and the 
cesign discredited. The designer will 
taen devise a still more intricate model 
~-or decide to stick to landplanes. From 
all sueh model tests no serious data have 
heen eollected nor any useful principles 
‘stablished. 

_ There are several forms of “porpois- 
ing” which are fairly distinct, though 
compounded of the same general factors. 

The main, best known, and most seri- 
cus form occurs just after the hump, 
‘nd we will consider this in a moment. 


a 


AVIATION, October, 1942 


There is a very low speed porpoising 
such as often occurs when the boat 
“eomes off the step” after landing; this 
is the same sort of thing that you used 
to find in fairgrounds where a sort of 
pontoon carried cash customers down a 
slope into a pool in which it porpoised 
to rest—about the only profitable form 
of porpoising known. This sort of por- 
poising is usually at too slow a speed 
to be dangerous, and we can neglect it 
as unimportant. 

There are at least three apparently 
distinct types of high-speed porpoising. 
Two occur around takeoff and the other 
on landing. One of the takeoff variety 
occurs when there is “hump” porpois- 
ing sufficiently mild for the pilot to keep 
control over it up to high speed, at 
which point a wave or swell suddenly 
overcomes this control. This type is un- 
usual but very dangerous, especially as 
it may not be evident for some time. 

Another high speed form occurs when 
the conditions are such that hydroplan- 
ing lift is high compared with wing lift, 
so that the hull is ready to leave the 
water before the wings are ready to 
carry it. Under such conditions any 
water irregularity applies considerable 
force, and if this force has an appreci- 
able couple around the CG, a porpoising 
motion results. This, in itself, is usually 





not dangerous since the pilot has ample 
air control over it; but what often hap- 
pens is that this motion is rather rapid 
and, in trying to overcome it, the pilot 
mistimes his corrections and gets into 
phase instead of out of phase, thus 
making things worse. On many flying 
boats you ean get this experience for 
fun on a down-wind takeoff, and it is 
very similar to the type of porpoising 
encountered in speed boats. 

The landing type of high-speed por- 
poising is demonstrated, in various de- 
grees of offensiveness, by a rebound of 
the aircraft into the air after touching 
down in an apparently normal landing. 
This can be caused by “step suction” as 
described earlier; or it can be due to 
wing-hull angle combination the effect 
of which is that, on the takeoff, the hull 
is kept within its “stable range” of 
angles but, upon landing, the hull strikes 
the water at an angle dictated by. the 
wing and, this angle being in the “un- 
stable range,” the hull bounces accord- 
ingly. Of course since “step suction” is 
certainly part of the instability involved, 
the two causes really amount to the 
same thing. They are also effectively the 
same thing as the first-mentioned case of 
high-speed porpoising referred to above, 
and hence are merely forms of “hump 
porpoising” which has not become effec- 





The X Manufacturing Company, one of the 
largest gun builders in the United States, ran 
smack into serious trouble in the honing of their 
three-inch and five-inch gun barrels. The hon- 
ing was being done in two operati rough: 
ing and finishing—during which approximately 
.011” of stock was being removed. The trouble 
lay in excessive heat being generated within 
the barrels. The heat was so terrific company 
engineers had to pour oil on the outside of the 
barrels throughout the honing operation. Not- 
withstanding this, the heat caused considerable 
distortion and many of the barrels had to be 
straightened and rehoned. 


Furthermore, the heat limited the honing 
machine to a steady run of only 15 minutes, 
after which the barrels had to cool for two hours 
before inspectors could star gauge the gun. 
Average time required to hone a barrel ranged 
from 4¥2 to 5 hours. 

A Mid-West engineer was invited in. He 
found the hones the company was using were 
too hard. They were “loading up,” chipping 
along the edges, generating excessive heat and 
creating an altogether unsatisfactory finish. 
Following a few experimental runs with other 
stones he recommended the MID-WEST 180 52X 








| 1960 E. Milwaukee Avenue, 


MID-WEST REDUCED THIS GUN MAKER’S 
HONING TIME BY 83 PERCENT! 


How Excessive is Your Honing Time? 


hone for the finisher. These stones were adopted 
with this result: 


THE OIL COOLING TREATMENT HAS 
BEEN ABANDONED! 


INSPECTORS CAN STAR GAUGE IM- 
VY MEDIATELY AFTER HONING! 


THE SURFACE FINISH HAS BEEN 
GREATLY IMPROVED! 


AVERAGE HONING TIME HAS BEEN 

Y REDUCED FROM 412 TO 5 HOURS TO 
APPROXIMATELY 50 MINUTES PER 
BARREL! 














That is but one instance in which MID-WEST 
Micro Bond honing stones have helped to save 
time, material and money and increase produc- 
tion — all vital contributions to our war effort. 
There are many others. Why not ask our engi- 
neers—located in most large cities throughout 
the United States—to tell you about them? Ask 
them about Micro Bond, the remarkable new 
abrasive developed by MID-WEST that has . 
“given a new prod to production.” Or, mail in 
the coupon printed herewith. Let us help YOU 


hone for the rougher and the MID-WEST 500 38X with YOUR honing problem. 
MID-WEST ABRASIV. E pace Abrasive Company, Name 
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Manufacturers of Dependable Abrasives 
1960 E. MILWAUKEE AVENUE 
DETROIT, MICHIGAN 





| Detroit, Michigan 
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Gentlemen: Please send me 
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West Micro Bond honing and 
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tive until high speed. These conditions 
are usually submissively handled by 
landing at excessive speed in order to 
put the hull down at a flat and stable 
angle—incidentally enabling the step 
cavity to be vented to the rear instead 
of being shut off by the afterbody. It 
ean often be met by changing wing-to- 
hull angle so that the wing stalling angle 
corresponds to the hull stable trim angle. 

The principal and most serious form 
of porpoising occurs just after the 
“hump.” At this point there is a rela- 
tively sudden change in planing condi- 
tions, starting from a high trim angle, 
where water speed is high enough for 


water forces to be very effective while 
air speeds are still too low to have much 
controlling effect. To try and follow 
through the various motions involving 
stability and instability would be too 
long a business, so we must confine our- 
selves to examining the forces involved. 

Apart from inertia, there are two 
main forces: hydrostatic and hydrody- 
namic. If you push a tennis ball (or a 
boat hull) lower in the water than its 
normal flotation position, hydrostatic 
force will cause it to bob up and down 
until it returns to its original position. 
If you skim a stone (or a boat hull) 
along the water, hydrodynamic force 










A damaged aircraft rivet of any 
standard type can be replaced easily 
and quickly with a Cherry Blind Rivet. 
The old rivet is drilled out and re- 
placed with a Cherry Rivet which is 
headed up by one man from one 
side of the work with either hand- 
operated or pneumatic gun. 

There's no inner skin to remove— 
no crawling and reaching through 
inaccessible structures with a bucking 
bar. The rivet heads itself by means 





From left to right, the 
self-plugging type 
with brazier and 
countersunk heads— 
the hollow type with 
both styles of heads. 
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PHOTOS COURTESY ANDERSON AIRPLANE SCHOOL 


of a double-headed mandril passing 
through the rivet. A special gun 
pushes on the rivet head and pulls 
on the mandril. As the mandril is 
pulled through the rivet, it expands 
the shank, forms a tulip head on the 
blind side and permanently plugs 
the rivet. 

In addition to field repair, millions 
of Cherry Rivets are used to speed 
production and save money in Ameri- 
ca’s aircraft plants when blind or 
hard-to-get-at spots are encountered 
in new structures. Complete informa- 
tion will be sent on request. 


MANUFACTURED UNDER U.S. PAT. NO. 
2,183,543 AND OTHER PATS. PEND. 








will support it, or even throw it out of 
the water, according to the speed and 
angle at which it meets the water. 

If you look at Fig. 4 again you wil! 
see that, under pure hydrodynamic 
forees, a hull or float should plane 
stably, because any force behind the 
CG turns the nose down and introduces 
a corrective force ahead of the CG and 
vice versa. This, in fact, is what ought 
to happen to our waterplane hull, be- 
cause these forces could be so disposed 
as to prevent or oppose the introduction 
of excessive hydrostatic forces. But with 
the peculiar brand of hull bottom which 
we have chosen to standardize, this ac- 
tion has only a limited chance to be ef- 
fective, while a large number of factors 
are allowed to hinder or destroy it. Since 
the planing bottom must terminate (at 
the step) close behind the CG, this posi- 
tive corrective effect can only oceur in 
the straight section ahead of the step. 
Behind the step the afterbody can only 
come into play after an excessive trim 
angle is reached, and practically all this 
porpoising starts from too high a trim 
angle. When the afterbody does come 
into action it may do anything from a 
violent to a mild correction or, in the 
case of “step suction,” it may act nega- 
tively, all of which is quite unpredict- 
able, as we discussed above. 

Thus, when the hull returns to a lower 
trim angle from too high a trim angle, 
inertia may cause it to overshoot the 
corrective possibilities of the forebody 
or it may never reach them. Such trim 
variations alter the hydrodynamie lift 
characteristics and the hull rises and 
falls, introducing hydrostatic forces 
which may be acting anywhere around 
the CG, and thus cause more pitching 
and more trim variation. The greater 
the deadrise, the more our hull ean “dig 
in” hydrostatically and thus the more 
it will rebound. Then there is the engine 
thrust and the height and angular travel 
of the CG to consider—and a few more 
variables besides. Even a change in 
wing-flap position has been known to 
smash up the most “stable” flying boat 
by introducing unsuspected porpoising. 

In brief, what you have is a one-way 
stabilizing system with one sole definite 
stabilizing factor: the straight section 
of the forebody with large potential! 
forces ahead of the CG and almost none 
behind it. Of the other factors, some are 
definitely unstabilizing and the remain- 
der may be doing anything ad lib. Basic- 
ally the trouble is the result of the step- 
and-afterbody system and the real prob- 
lem is not “what causes porpoising?” 
but “why isn’t there more of it?” 

In the days of Lilienthal and the early 
gliders, longitudinal stability and con- 
trol was achieved by the primitive 
method of adjusting the “pilot’s” weight 
relative to the supporting surface. Then 

(Turn to page 321) 
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FOR THE pro 


EVER before has the aviation 

industry been called upon to 
grind, finish or polish such a bewil- 
dering variety of parts, fittings and 
finished products. And never before 
has there been such a demand for im- 
proved metal finishing techniques. 


To supply this demand and enable 
users to keep pace with war produc- 
tion demands, The Carborundum 
Company has developed many new 
and novel coated abrasive de- 
vices — Weapons for Production, 
which make possible faster produc- 
tion at lower cost. 


One of the most interesting of these 
is the cloth cartridge roll for finish- 
ing otherwise hard-to-get-at sur- 
faces. It is simply a*tightly wound 
glued strip of metal working cloth. 
The center bore formed by the wind- 
ing is easily pressed onto a spindle 
of suitable diameter and length. It 
is then ready to use on a flexible 
shaft, air or electric tool. 


CARTRIDGE” 


Sizes range from 3¢” to 1” in diam- 
eter and 1” to 3” in length. Grit 
sizes range from 24 to 320. 


These rolls have been found excep- 
tionally effective in finishing, clean- 
ing or polishing out-of-the-way 
surfaces that are hard to reach, yet 
must be finished. 


The cartridge roll operates much like 
a mounted abrasive wheel but has 
the added advantage of being some- 


CARBORUNDUM 





what resilient. It is also economical 
and long-lived. As the abrasive sur- 
face wears down the cloth backing 
can be unwound and torn off to 
expose a fresh layer of abrasive. 


If you care to see and feel and try 
one of these cartridge rolls we will 
be glad to send you one free of 
charge. Simply address your request 
to Dept. A, The Carborundum 


Company, Niagara Falls, N. Y. 











ABRASIVE “Mm PRODUCTS 
~~ he 


THE CARBORUNDUM COMPANY, NIAGARA FALLS, N.Y. 


REG. U. S. PAT. OFF. 


Sales Offices and Warehouses in New York, Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh, Cincinnati, Grand Rapids 
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“How is it possible for WESTON so success- 
fully to forestall friction in instrument 
bearings when the combination of design 
factors is so critical?” 

First let’s look at these factors. The 
bearing may measure only 3/32 in. dia. 
The tiny steel pivot, supporting a mov- 
ing coil weighing only 1/100 ounce, may 
have a point several times sharper than 
the finest needle. The static pressure be- 
tween them will exceed 20,000 Ibs. per 
square inch; and the starting torque may 
only be the result of minute energy pro- 
duced by a few microamperes. Yet that 
pivot must swing freely perhaps millions 
of times during the life of an instrument! 

Here, again, the answer is to be found 
in basic WEsTON design, and WESTON con- 
trol of every step in instrument manufac- 
ture. Despite their extreme fineness pivot 
points for example, are formed to a true 
sphere ...then the pivots are heat treated 


by an exclusive process to the exact hard- 
ness degree that resists crushing or mush- 
rooming under the tremendous pressures 
involved. The “V” bearing, too, is care- 
fully checked for precise dimensions and 
flawless surface by a special optical method 
which insures perfect operation of pivot 
and bearing. 

But supplementing these and other 
Weston methods is the skill of instrument 
craftsmen who have acquired the “know 
how” through years of instrument spe- 
cialization...to whom the term “friction- 
free” is ever an ideal capable of achieve- 
ment. For only through specialization can 
the superior techniques be developed, the 
“know how” be acquired, the ideal be so 
closely achieved . . . to insure that instru- 
ments provide the accuracy and dependa- 
bility so typically WESTON . . . Weston 
Electrical Instrument Corporation, 616 
Frelinghuysen Avenue, Newark, N. J. 





- INSTRUMENT TRANSFORMERS . . 
EXPOSURE METERS ... 


Gnstruments 


ELECTRIC TACHOMETERS .. . DC, AC, AND THERMO SWITCHBOARD AND PANEL INSTRUMENTS 
PRECISION DC AND AC PORTABLES 
LIGHT. MEASUREMENT AND CONTROL DEVICES ... 


. SENSITIVE RELAYS .. . 
DIAL THERMOMETERS 
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it oceurred to people that an aerody- 
namie¢ problem should be solved by aero- 
dynamic means, so tails and elevators 
were fitted, which could provide predict- 
able results. But, in our hull planing 
bottoms, we prefer to stick to the primi- 
tive weight adjustment system—which 
is almost all our step changes amount to. 
In spite of the seriousness of our 
troubles, we have not acquired air con- 
trol over our water forces and yet no 
attempt whatever has been made to se- 
eure specific hydrodynamic control over 
a hydrodynamic action. Which brings 
us to the subject of hydrofoils. 


Hydrofoils 


These are “wings,” acting basically 
on the same principles as airplane wings, 
but operating in water instead of air. 
Since water is about 830 times as dense 
as air, it follows that, other factors be- 
ing equal, a given load can be carried by 
a hydrofoil of 1/830th the area of an 
air wing. So hydrofoils have always j 
looked like a useful possibility for im- , 
proving waterplanes, especially for 


hydroplaning and takeoff run. Through This One Cannon 


For many years, on and off, they have 


cropped up experimentally for both Plug Pass The Important ] 


speed boats and airplanes. They have 
been tried for motor torpedo boats. ° ° ° ry. A i 
Little or no progress has been made, as Engine Circuits On Most 
is shown by the fact that it is now over A . Pj 
30 years since Guidoni actually flew an merican anes... 
airplane from water with hydrofoils 
(See Fig. 13). Only recently, however, ‘ ; 
hard- has any amount of serious aaa aia This Cannon Type AN Connector is often used as the master 


nush- been done on their characteristics, and engine “disconnect.” It carries fifteen circuits from twelve dif- 

































































sures the suggestion is again being raised that f f . | ai . 
care- th te to teal ies tellin ler erent types of engine controls and instrument transmitters 
—. planes to take off with heavier loads by to the pilot’s controls and indicators. 
-thoc virtue of their generally high lift-d . . - os . . . 
pivot ane 6 7 a ee With this precision-built connector the maze of vital electri- 
om The more obvious reasons for their cal circuits for the power plant can be carried with absolute 
ack of progress can be at once stated. : Santas : 
ieee Thar deteed bole the Meastic aitudilon, security... .yet all of these circuits can be broken instantly for 
know so that either we are still left with the routine service or major engine overhauls. 
: oe same excess bulk of hull or retractable : : : : 
tion- ficlalien duct te Aundoaed. oak tes Cannon pioneered in the aircraft field with the Types AF, 
uleve- he are highly vulnerable as regards FM and K Connectors which are used throughout the world 
n can ouling or damage from submerged ob- i 
i, the jocks Inthadiie: Gemkeahcs tik: oh Wek on all types of planes. Twenty-seven years of Cannon specialty 
so speed, any bad dislocation of the sym- manufacture in the electrical field has made Cannon’s inter- 
istru- metry of their lift and drag might prove : : : ; 
vera wal aes Gee de 2, ae pretation of the AN specification an outstanding product for 
ee tire on a takeoff run, and somewhat America’s fighting planes. 
, 616 more likely. As main carriers of load on i 
annon Connector - 
N. J. water, they would have a large percent- “ ¥ : * bined hand ners See i 
age of the weight and problems of the ard equipment for aircraft instruments and accessories as 
land gear iri ; 
, well as for the wiring systems of th . 
— For those who want to consider less BY hore pat eer 


They are also used in countless fields where electrical con- 
nections must be made with absolute certainty. 


CANNON ELECTRIC 


obvious problems and possibilities of 
hydrofoils, several points have to be 
noted. As distinct from the airfoil, the 
hydrofoil operates in a medium which 
has a definite upper limit—the water 
surface—which it must approach, reach 








and pass; below that surface, the dens- 
— ity of the medium remains constant DEVELOPMENT COMPANY 
ates, while pressure is directly proportional LOS ANGELES, CALIFORNIA 
TERS | 
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AIRCRAFT Speci DRILL 


ETS into the tightest places and comes 
‘wv out smiling and eager for more. . . 
ty. designed to do a big job surprisingly ef- 
fectively for such a little chap. 


eS Universal motor, 750 to 5,000 r.p.m.; ball 
a bearings in easily removed steel retainers; 
2 fully streamlined from tip to tip; close- 
coupled: air-cooled; switch for right or left- 
hand workers. 


Inspected, adjusted or parts replaced in a 


jiffy. 


» Details gladly furnished. Please write. 


a Ynited tates Electrical Tools 
e S 
DRILLS . DRILL STANDS . VALVE SEAT GRINDERS e VALVE 


REFINISHING MACHINES « VALVE REFINISHING SHOPS « PORTABLE 


SURFACERS « PORTABLE SANDERS e« FLEXIBLE SHAFT MACHINES 


















LATHE GRINDERS + GRINDERS . BUFFERS “ POLISHERS 


THE UNITED STATES ELECTRICAL 1001 C0. 


CINCINNATI, OHIO, U.S.A. 














to depth, so that flow around the hydro- 
foil, and hence characteristies of lift and 
drag, vary appreciably as the hydrofoil 
rises or descends and radically as it 
reaches the surface. 

With all this is associated the problem 
of cavitation. This problem, well known 
for a long time to designers of speed 
boat propellers, is closely related to the 
compressibility-shock phenomenon of 
airplane wings at very high speed; the 
water flow detaches itself from the up- 
per surface of the hydrofoil, leaving a 
“cavity” of water vapor. This results in 
severe and somewhat sudden reduction 
in the efficiency of the hydrofoil with 
probably bad vibration. Unfortunately, 
also, present available information 
(which isn’t much and may be improved 
upon) shows that this commences at 
a speed which, for modern waterplanes, 
is very low. This speed may be raised 
by research, against which must be offset 
prospective imperfections in the full- 
scale job arising from construction, 
maintenance or fouling. 

Then we have to consider whether we 
expect the hydrofoil to function totally 
immersed throughout the planing run, 
or whether it shall be partly immersed 
and partly surface-operating (as can 
be done if we use a multiplane arrange- 
ment or steep dihedral) or whether the 
hydrofoil shall be immersed at low speed, 
rising to surface-operation at high 
speed. These considerations will greatly 
affect general design. 

These factors obviously lead to much 
study and discussion, but personally, 
taking one thing with another, I am not 
optimistic as to either the possibility or 
the desirability of using hydrofoils as 
a main means of hydroplaning. 

On the other hand I do see wide pos- 
sibilities for their use in promoting hy- 
droplaning efficiency as auxiliary sur- 
faces for the regulation of stability and 
trim. In such a capacity their most use- 
ful features can be applied and their 
most doubtful features. rendered unim- 
portant. Lacking test data of a prac- 
tical nature, it would be unprofitable at 
this point to speculate on specific pros- 
pective applications of these possibil- 
ities, but I would venture the suggestion 
that this could be made a comparatively 
easy problem. At worst they show pros- 
pects of establishing definite principles 
of trim regulation which our present 
methods never have done and never will. 








Camouflage 
(Continued from page 105) 


from the air the organic structure in the 
earth which weaves itself like a tapestry 
across the map. 
Further, the camoufleur must be fam- 
iliar with the type and construction of 
(Turn to page 325) 
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Award for 
Excellence 


* 


ARMY-NAVY PRODUCTION AWARD 


for high achievement in the production of war equipment 


conferred upon the 


LINCOLN ENGINEERING COMPANY 


We are proud to announce that we have 


been awarded the Army and Navy “E”— 


the coveted emblem conferred by the United 
States Army and Navy for high achieve- 
ment in the production of war equipment. 

This achievement has resulted from the 


combined efforts of every man and woman 


in the employ of the Lincoln Engineering 
Company. The “E” pin which each person 
in our organization wears, and the “E” 
pennant that flies over the Lincoln plant 
serve as silent inspiration toward greater 
and greater accomplishment until the 


time of final and complete Victory. 


LINCOLN ENGINEERING COMPANY, ST. LOUIS, MO., U.S. A. 


Pioneer Builders of Engineered Lubricating Equipment 


42-100 
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“Hearts” that beat as One 


* Whether in “close formation” or battling * Get full information on AERALLOY Contact 
the enemy thousands of feet in air, America’s Points by writing today for “The Wilco Blue 
fighting planes have one thing in common— Book of Thermometals and Electrical Con- 
a “heart-beat” that never falters. tacts.” ' 


* This “heart-beat” — probably the fastest 
ever recorded—accounts for the flawless func- 
tioning of the plane’s motor. Three hundred 
and sixty-five times a second, a pair of contact 
points meets in an aircraft magneto, passes a 
charge of electricity and breaks apart again. 
A mighty, gruelling job! 











* Leading aircraft magneto manufacturers 
rely on Wilco AERALLOy Contact Points today. 
The result of more than a quarter of a century 
of research in development and micro-preci- 
sioning of precious and semi-precious metals, 
AERALLOY Contact Points have been “proved” 
by the Army, Navy and leading commercial 
airlines in America. They get first call because 
they can “take it.” 














Tue H. A. Witson Company 
105 Chestnut St., Newark, N. J. 


Branches: Chicago * Detroit 
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WILCO ELECTRICAL CONTACTS and THERMOSTATIC BI-METALS 
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(Continued from page 322 
buildings surrounding the factory. He 
must know what kind of foliage grows 
in the immediate area and when it is in 
full leaf, when the branches are naked, 
when the sun and fog and rain are most 
likely to bring about the critical condi- 
tion of exaggerated visibility. 

Clearly, all sections of the nation are 
not alike in soil, topography, and foli- 
age. It is impractical for a designer 
working in one city to direct camouflage 
theory and procedure for defense plants 
in a variety of local scenery scattered 
from Seattle to Boston, and from Pensa- 
cola to San Diego. 

Perhaps among the most important 
weapons of concealment architecture are 
color and texture. Use of special paints 
compounded for low visibility and other 
factors to be later discussed, plus nets, 
artificial and natural foliage, earth— 
and a vivid imagination—combine to 
render effective camouflage. 

Contrary to prevalent opinion, it is 
not necessarily the camoufleur’s function 
to hide or eliminate the factory from 
enemy eyes. One of his most important 
jobs is to confuse. It would be possible, 
with sufficient money and time, to hide 
completely many a plant, but most 
authorities, in computing the speed of 
an approaching bomber and the limited 
time which the bombardier has to find 
his target,’ agree that so-called total 
camouflage ‘is “not essential in many 
instances. 

Because camouflage is a three-dimen- 
sional problem, it is almost universally 
studied by the means of a miniature. 
This necessity is dictated by the fact 
that sunlight and shadow are ever 
changing and a two-dimensional scheme 
does not solve this telltale factor. 

Today, when a camoufleur is commis- 
sioned to design a “cam job,” he imme- 
diately confers with local civilian de- 
fense authorities, plant owners, adja- 
cent property owners and the army com- 
mand. From air photos and sketches he 
painstakingly builds a scale model of 
the area from which to work out the 
solution to his problems. These are suf- 
ficiently accurate that their public dis- 
play would be against the nation’s best 
interests. 

However, the writer was recently com- 
missioned to build a pair of hypothetical 
models, from which the illustration for 
this article were taken. These models 
were prepared for Premier Oil & Lead 
Works of California, developers of a 
Spectacular infra-red, heat-deflecting 
camouflage paint on which the author 
relies for many effects. Together the 
models show the scene before and after 
a comprehensive camouflage design has 
been applied to a factory and its en- 
vironments. 

The center of interest is a large Amer- 
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ican factory, which we shall call the 
Greenhill Manufacturing Co., embody- 
ing all of the types of buildings to be 
found in nearly every kind of industry. 
Let us further assume that this factory 
exists on a river. On one side of the 
plant are main line tracks and rolling 
tree-dotted hills; on the other, the edge 
of an average size industrial town. It 
has several pronounced landmarks in- 
cluding a bridge, dock, slips, parking 
lots, storage tanks and numerous other 
reference points. 

Across the river is a small town with 
nearby farms, and a curving highway 
which is normally used to transport 
farm produce and tourists, rather than 
industrial trucking. 

All the difficult problems that beset 
a camoufleur have been included in this 
one example. It is to be hoped that very 
few plants would incorporate all of 
these trying problems. 

To camouflage only the factory would 
not have been intelligent practice. If 
the enemy expects to find the target in 
a certain location, he will be suspicious 
if none is visible. He will study photo- 
graphs carefully and quickly find the 
exact location of the hidden plant. 

To hide or obscure adjacent reference 
points even several miles away is as 
necessary as to do so to the target itself. 


If the enemy is to be kept from rapidly 
penetrating our mask, we must resort to 
area camouflage. In this model, it will 
be seen that we have taken full advan- 
tage of common physical characteristics 
of the river above and below the actual 
target. 

Of course, in a real problem, such 
total camouflage can only be accom- 
plished with the understanding and co- 
operation of everyone in the target area. 
At least 35 percent of the effectiveness 
of camouflage depends upon what is 
known as “camouflage discipline,” or the 
willingness of everyone in the area un- 
der observation to abide by a set of 
rules. These may include such widely 
varied requests as the prohibition of 
smoking chimneys, the abandonment of 
certain roads, the constant maintenance 
of shine-reducing or glare-reducing 
properties on railroad tracks and high 
tension wires, the organization and dis- 
tribution of traffic at certain hours, the 
parking of ears according to a precon- 
ceived plan, the frosting of certain win- 
dows to eliminate sunset and sunrise 
glare, and hundreds of other inconveni- 
ences that may be visited upon the peo- 
ple in the entire area surrounding the 
target. 

In this model a large portion of the 
factory, administration building and 
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With NORGREN LUBRICATION, 
you get the best possible performance 
from every air tool. 80,000 Norgren 
Lubricators used thruout industry prove 
that beyond question. 


USE NORGREN LUBRICATORS 


They lubricate every working 
part of every air tool by inject- 
ing into the air stream exactly 
enough oil to maintain a lubri- 
cating fog. 
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numerous plant buildings, was “broken 
up” by painted surfaces giving the ap- 
pearance of smaller buildings from 
bombing altitudes. The shape and height 
of smokestacks were minimized by light- 
weight irregular-shaped wood and cable 
fins attached about halfway up the 
stack and painted to blend into the sur- 
rounding design. 

In dealing with the shadow problem, 
it can be seen that paint alone is not 
enough. Paint needs an ally, a three- 
dimensional, structural sun-reflecting 
and shadow-easting ally. Light must be 
introduced into shadow areas and in- 
cidental shadow areas introduced back 
into light areas. 

Long, straight, persistent shadows cast 
by rows of buildings must be broken up 
by these structures. Their construction 
must be such that only its effect, or 
visual properties, are visible from the 
air. Methods of supporting and main- 
taining these shapes, nets or canopies 
must not be seen. No matter how clever 
and how real a forest may look, a photo- 
graphic interpreter is on the lookout for 
telltale signs that will reveal man-made 
construction. 

The type of construction must, of 
course, be cheap, fireproof, waterproof, 
and windproof. It must be light in 
weight and have a certain amount of 
elasticity. Hard-boiled construction looks 
static and stiff from the air. Pliant cir- 
cus tent construction, moving a little in 
the breeze, is more desirable. 

This construction must also be de- 
signed with a view toward maintenance. 
If the war continues longer than optim- 
ists say, it may be necessary to renew 
paint from time to time. And, of course, 
there are the changing seasons which in 
some climates present a continuous main- 
tenance problem. 

The appearance of forested areas in 
the camouflaged model is. made possible 
by use of nets and flexible wire mesh on 
which colored, tattered cloth and kindred 
material, known as garnish, are draped. 
The whole is then painted according to a 
pattern. 




































In an effort to make a flat surface take 
on protuberances and depressions, it 
helps to take advantage of the high and 
low visibility property of certain pig- 
ments. It is not done by contrasting 
values alone, but by the use of colors 
and shades of widely separated specular 
visibility. Brilliant primary colors of 
high visibility used next to background 
colors of olive drabs and grays will seem 
to pop or stand out, giving the appear- 
ance of relief. This can be seen in study- 
ing textile designs of indifferent color 
choice. Often you will find bad com- 
binations of colors which result in 
optical vibration and an erroneous con- 
ception of depth and dimension. Care- 
ful study of this phenomenon enables 
the camoufleur to simulate struetures in 
relief on a perfectly smooth :urface 
without resorting to tricks of perspec- 
tive which are effective under some con- 
ditions and from certain viewpoints but 
are completely in error from others. 
The combination of deception, re- 
moval of shapes and substitution of 
others, alteration of appearance of high- 
ways, bridges, and parking lots—all 
were accomplished in this model with- 
out hindering the normal production of 
the plant or flow of surrounding traffic. 
Of course, there are all degrees of 
camouflage besides the costly total cam- 
ouflage which these models demonstrate. 
There are numerous places where the 
train and highway sheds included here, 
and necessary to continue the forest 
design, would not be practical. Yet, pri- 
mary camouflage with paint alone is fre- 
quently considered enough to confuse 
the approaching bomber until an anti- 
aircraft barrage can come into play. 
No single mechanical consideration is 
more important to the camoufleur than 
paint, for no matter how successfully 
camouflage hides the plant from the 
bombardier’s eyes, one must remember 
that he is equipped with highly tech- 
nical photographic apparatus which is 
designed to penetrate paint and net 
camouflage. 
It does this by means of color filters 
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and infra-red film, which betray man- 
made and man-painted imitation veget- 
tion and other surfaces. 

To overcome this weakness, alert paint 
manufacturers have been on the job. 
Today there are available camouflage 
paints that react to all known photo- 
graphic and sensitometer tests precisely 
as does natural foliage. This one ad- 
vancement in technology has been an im- 
measurable aid to camoufleurs through- 
out the land. 

These new infra-red reflecting proper- 
ties have also increased the durability of 
paint, as well as making possible reduc- 
tions of inside temperature of the ob- 
ject painted by as much as 15 deg. 

In this connection more details might 
well be given about what we have 
learned to require of camouflage paints. 
Frankly, the technical requirements of 
these paints are such as to virtually 
nullify the camoufleur’s efforts if they 
are not met. The architecture of con- 
cealment is worthless if it interferes 
with the normal production capacity of 
the plant to which it is applied. This 
means more than merely avoiding fast- 
ening nets and fabrics where they will 
be tripped over, it means retaining as 
pleasant and efficient working conditions 
as possible by specifying a heat-resist- 
ing camouflage paint to replace the 
gleaming aluminum paint widely used 
to deflect heat. More than a mere notion. 
this paint was proved decisively in the 
first few “cam jobs” which were con- 
structed in America after Dee. 7. 

Responsibility of the executives and 
management of American industry is 
clear. They must see that America’s 
equity in their business is protected. Too 
often after reading the morning paper 
about how clever the Japs or the Nazis 
have been in concealing and protecting 
their centers of production, we mistak- 
enly condemn our own army command 
or civilian defense officials for lack of 
foresight in protecting ours. 

Camouflage is like a dike. Its purpose 
is to keep the river of destruction away. 
Cairo, Ill., does not resent the cost in- 
volved in building her huge levees, be- 
cause every spring she sees the water 
level above her housetops held back only 
by 20 yards of dirt and concrete. 

Cairo didn’t build her first levee until 
she had been desolated by flood at least 
twice. War production cities and plants 
should not wait to start thinking of and 
providing camouflage until enemy bombs 
have been heard and felt. Then it might 
be too late. It is as necessary to protect 
the productive capacity of our plants as 
it is to protect our shores against inva- 
sion, and there are many people vitally 
interested in helping solve these prob- 
lems in the architectural, structural, 
paint, and material field of American 
industry. 
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Concrete pavement experience records from 
all over the country have yielded a wealth 
of data helpful in wartime airport design. 
This information is available to assist in 


planning runways to get— 
Adequate designs for expected loads (using 
minimum steel, often no steel). 


Assurance of continuous, safe, dependable 
service in all flying weather with minimum 
maintenance and final cost. 


Concrete provides necessary load carrying 


capacity for heavy duty at lowest first cost 
—and with a minimum volume of materials 
generally requiring minimum transportation 
facilities for construction. 

On airports and all types of war construc- 
tion our trained technical staff is ready to 
help designers and builders get maximum 
service from concrete. 


PORTLAND CEMENT ASSOCIATION 
Dept. 10-41, 33 W. Grand Ave., Chicago, Ill. 
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ABOVE LEFT: The British have called the Lockheed "Hudson" the outstanding aeronautical 
achievement of the war. This American-builf medium bomber has been called upon to perform 
practically every type of task necessary to win a war. .. . ABOVE RIGHT: Medium bombers are 
as necessary fo win a war as are the heavies, and in this category American planes have no equal. 
The North American B-25 "Mitchell" has performed admirably on many fronts; Brig. Gen. James 
Doolittle gave Tokyo residents close-range views of the planes and ample evidence of their 
precision bombing ability. . . . ABOVE: Versatility of American medium bombers was demon- 
strated during the Battle for Midway when Martin B-26's appeared, with devastating results, as 
torpedo carrying planes. Known abroad as the “Marauders,” they have long given an excellent 
account of themselves on European and African fronts. 


The Truth About Our Bombers 
(Continued from page 97) 


As to bomb carrying capacity, the 
Lancaster has a decided edge. The total 
fully-loaded weight of the Lancaster is 
given as approximately 60,000 Ibs. A 
maximum bomb load of approximately 
8 tons can be lifted. Thus, the Lancaster 
has a maximum bomb load of 8 tons 
against approximately 4 tons for the 
B-17. 

Thus, in but one of four qualities does 
the Lancaster appear to have an edge 
on the Flying Fortress. It is no faster— 
quite probably not as fast; it has no 
more range—quite probably not as 
much; its firepower is not as great; its 
armor appears to be no better; but it 
can carry a heavier bomb load. 

In this connection, one vital point 
should be kept in mind, however. The 
Lancaster has been developed for one 
purpose; mass night raids over Ger- 
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many. The Flying Fortress, on the other 
hand, has been developed to meet vastly 
different and varying conditions—just 
such conditions as today’s war ealls for: 
fighting on fronts all over the world 
from all types of fields, putting the 
bombs exactly where they are needed. 

In precision bombing, for which our 
planes are designed, American craft have 
no equal. One vital feature of this supe- 
riority, aside from the unequalled bomb- 


sights, is the exceptional stability of the 
planes at extremely high altitudes, a 
stability made possible by development 
of the turbosupercharger. Germany un- 
doubtedly has an effective supercharger, 
but. to date America appears to have a 
decided edge, one which will be increas- 
ingly effective with continued expansion 
of its Air Forces. This stability for 
bombing runs cannot be underestimated, 
for American planes have been designed 
and built on the theory that it is better 
to plant 4 tons of bombs where they will 
hurt the enemy the most than to drop 
greater loads over a wide area with, 
perhaps, less than 4 tons hitting the 
target. 

On this point, an examination of the 
record indicates that this widely de- 
rided theory is destined to play an in- 
creasingly important rele in this war. 

Mr. Peter Masefield has been quoted 
as writing in the Sunday Times of Lon- 
don that “it would be a tragedy for 
young American lives to be squandered 
through assigning either Liberators or 
Flying Fortresses to raids into the 
Reich night or day.” 

That was the day before Brig. Gen. 
Ira C. Eaker, chief of the U. S. Bomber 
Command in England, led 18 Flying 
Fortresses on a daylight attack on 
Rouen, Dunkerque and Cherbourg; hit- 
ting the targets. All 18 planes returned 
to their bases. 

Two days later 23 B-17s made a day- 
light attack on German airports at Abbe- 


Total war requires light, as well as medium and heavy bombers. In England the American-built 
Douglas A-20 not only serves as a bomber, but has been equipped with extra guns and turned 
into a very effective night fighter, a high tribute to its speed and maneuverability. 
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ville while Commandos were landing at 
Dieppe. All 23 returned to their bases. 

The following day 12 B-17s, returning 
from a mission over the North Sea, were 
attacked by between 20 and 25 Focke- 
Wulf 190’s, the latest and “hottest” 
fighter plane in Hitler’s Luftwaffe. The 
score: three Focke-Wulfs definitely shot 
down, nine probably destroyed. All 
twelve of the B-17s returned to their 
bases. 

On Aug. 24, three days later, German 
shipyards at Le Trait, France, were 
bombed during daylight by Fortresses, 
all of which returned to their bases. 

Again, three days later, Fortresses 
made a daylight foray against German 
shipping at Rotterdam, putting the 
bombs where they did the most possible 
damage. All the Fortresses return to 
their bases. 

The next day—again during daylight 
hours—B-17s bombed an aircraft fac- 
tory at Meaulte, near Albert, Fratice. 
Again, all the American planes returned 
to their bases. 

The following day a force of B-17s 
bombed a German-held airport at Wev- 
elghem, Belgium. All the Fortresses re- 
turned to their bases. 

Eight daylight, precision bombing 
raids without the loss of a single plane. 
In fact it was not until Sept. 7 that any 
Fortresses were lost; on that day two 
failed to return. The record of these 
so-called “inferior” planes making day- 
light raids contrasts sharply with con- 
sistent 5 f6%10 percent losses of other 
Allied bombers during large-scale night 
raids. It contrasts even more sharply 
with the record on which the Lancasters 
made their debut and, it would appear 
from press reports, much of their repu- 
tation: that against Augsburg when 
seven out of twelve did not get back to 
their bases. 

This record of American bombers, 
which is only the beginning, has been 
built in only one theater of operations. 
But any comparison of bombers must 
consider one vital fact: that this war 
is being fought all over the world. 

Examine, then, the record in the 
Pacific. There the Japs labeled the 
Fortress a “four-engine pursuit ship.” 
Aside from the cold fact that more of 
the vaunted Zeros have been shot down 
by Fortresses than Fortresses by Zeros, 
American planes won the Battle for 
Midway. 

There, it will be remembered, two 
strong Jap forces were converging. One 


was a sea and air attack force, the other. 


a land attack force. American bombers, 
American torpedo planes, American 
dive bombers and American carrier fight- 
ers kept those two forces from converg- 
ing; kept them even from coming within 
range of American surface vessels. Not 
the least of the American striking power 
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in that battle was contributed by four- 
engine bombers. And in that battle, it 
should be remembered, nothing but pre- 
cision bombing was of value. There the 
targets were small, they were moving; 
they were not cities and sprawling in- 
dustrial plants rooted in one place. 

From the record it would appear that 
American heavies are doing all right in 
competition with the best in England. 
But any comparison of bombers must 
recognize that there is more than one 
category necessary to win this war. 
which brings us to the medium bomber. 

First to come to mind, of course, is 
the American built Lockheed Hudson. 
Many of these have gone to Britain 
where they have done practically every 
type of work—and done it well—that 
anyone could ask of a plane. The British 
themselves have called the Hudson the 
“outstanding aeronautical achievement 
of this war.” 

Not to be overlooked, however, are the 
North American B-25, which the British 
call the Mitchell, and the Martin B-26, 
known in England as the Marauder. 
The Japs know both types very well; 
the B-25s which Brig. Gen. James Doo- 
little showed them over Tokio on his trip 
from Shangri La and the B-26s which 
appeared off Midway as torpedo carry- 
ing planes. 

The most significant fact about Amer- 
ican superiority in medium bombers is 
this: England is reported discontinuing 
production of her own line of twin- 
engine bombers with no new ones “in the 
works.” There are no reports, however, 
of the American-built B-25s and B-26s 
now in service being given up and pro- 
duction of them is being increased pre- 
sumably to supply all the United Nations. 

As to light attack bombers perhaps 
nothing more than this need be said: the 
British use the Douglas A-20, which they 
call the Boston, as a night fighter as 
well as a short range bomber. 

No fair-minded American will deny 
that the British heavy bombers are 
good. For large-scale night area raids 
on Germany the Halifaz, the Short 
Stirling and the Lancaster are undoubt- 
edly without peers. But this war requires 
more than one type of bomber. There- 
fore, no American need believe that our 
equipment is inferior. For long-range 
precision daylight bombing—which is as 
necessary as mass night raiding—our 
Boeing Flying Fortresses and Consoli- 
dated Liberators are more than holding 
their own. For medium and light bomb- 
ers—both categories as vital as the 
heavies—the Lockheed Hudsons, the 
North American B-25s, the Martin B-26s 
and the Douglas A-20s have no equal in 
any man’s air force. 

Sweeping statements that American 
bombers are inferior should be taken 
with more than one grain of salt. 
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Army Air Corps standards are high! 
Men — planes — equipment — all must 
measure up to exacting specifications. 
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platform. Elevates men 
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HE Telescoper shown here has a minimum 

height of 8 feet overall and a maximum lift 
of 35 feet. Higher elevation machines can be 
built to meet any requirements. Elevating ma- 
chinery includes a 1 hp. motor with push 
button controls operated from the elevating 
platform. The five telescoping box sections 
are raised by four chains geared to a ball 
bearing hoist unit. Essential safety features 
are built in this machine including a floor lock 
and expanded metal guard screen around 
base frame. 

We also make a large variety of lifting ma- 
chines specially designed to meet every con- 
dition. Write us, giving your requirements. 
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Among the users of Economy Engineering 
Company equipment are: 

Bendix Aviation Corp. Grumman Aircraft & Engineering Corp. 
Beech Aircraft Co. North American Aviation Corp. 
Boeing Aircraft Co. Pratt & Whitney Corp. 
Buick Aviation Division Ryan Aeronautical Corp. 
Curtiss-Wright Corp. Thompson Products, Inc. 

{Aeroplane Division) Vega Aircraft Corp. 

Vultee Aircraft, Inc. 


ECONOMY ENGINEERING CO. 


2659 WEST VAN BUREN STREET, CHICAGO, ILLINOIS 
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FIG. 3. Load deflection curve plotted from test readings during the 


test of tension within elastic limits. 


Aircraft Cowl Fasteners 
(Continued from page 128) 


movement of the stud beyond this point 
is restricted, effectively safeguarding 
against separation of the sheets beyond 
the predetermined amount. 


FIG. 5. Vibration #est with fasteners mounted 
os a 45 deg. angle and loaded with lead 
weights through a spring having a frequency 
less than that of the vibrating machine. 
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Of the many tests performed, the Fa- 
tigue-Endurance test, Fig. 4, probably 
contributed more than any other in 
pointing out early weaknesses and their 
possible correction in design, material 
and heat treatment. 

The machine used essentially was an 
automatic device to duplicate the nor- 
mal locking and unlocking operation of 
the fastener, turning it off and on many 
thousands of times. Individual screw 
driver bits operated under spring pres- 
sure were rotated at 110 cycles per min- 
ute through an angle of 90 deg. or more 
to open and close a series of the assem- 
bled units until failure occurred, at 
which time a reading was taken of the 
number of cycles of rotation. 

It is interesting to point out the na- 
ture of the improvement of the number 
of “on and off’ cycles withstood by the 
fastener during the series of tests con- 
ducted before the final design was se- 
cured. In the early tests, the maximum 
number of cycles the part withstood be- 
fore failure was 900. This number was 
gradually increased to 3,400; 9,000; 18,- 
000; 36,000; and finally 60,000. The 
improvements made to accomplish these 
increases in the number of cycles of 
fatigue involved changes in shape, de- 
sign, thickness, heat treatment and re- 
distribution of stresses. 


Vibration 


One of the tests which most nearly 
duplicated actual flight conditions was 
the study of the fastener under a vibra- 
tory stress (Fig. 5). Because the severe 
AN test of 25 hours vibration could not 
be conducted on an existing machine, a 
special machine was developed. Its 
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FIG. 4. Test of torque-fension relation, with torque properly increas- 


design offered complications in that the 
inertia of a considerable mass subjected 
to movement at relatively high speed 
creates terrific stresses on the machine 
parts. The problem was solved through 
variations in design of the moving parts, 
and reduction of the mass to reduce the 
effects of the inertia. 

Following . the recommended proce- 
dure of the specifications, the fastener 
was mounted on an inclined plane of 
45 deg. and loaded with a heavy static 
load through a spring having a fre- 
quency less than that of the machine. 
The latter was vibrated at 360 cycles 
per minute through an amplitude of x 
in. By recording the torque measure- 
ments of the assembled units at various 
stages of the tests, the information ob- 
tained assisted considerably in studying 
the effects of these vibratory stresses 
upon the parts of the assembly. 

The torque measurements were made 
graphically on a recording torque meter. 
During the vibration tests, measurements 
were taken at various intervals and dur- 
ing the fatigue tests after every 5,000 
cycles. 

After the test fastener ran through 
the twenty-five hour vibration test it 
was subjected to 25,000 cycles of fa- 
tigue. The residual locking torque of 
the fastener after undergoing this se- 
vere punishment remained approxi- 
mately 80 percent of the original, a rela- 
tively small drop in view of the severity 
of both of these tests. 

Army Air Force approval was secured 
after the successful completion of this 
long series of tests which represents 
quite a distance forward from the ori- 
ginal design stage. 
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Naturally, Bowser is proud to be among the very first to receive the coveted 
Army-Navy “E” Award for the production of war goods. And, doubly proud 
that it can still produce the equipment that other industries find so necessary 
in doing their part in this War of Production. To help industry. Bowser makes 
lubricating systems and devices to keep machines running—meters to meas- 
ure and conserve liquids—filters for many liquids—filtration systems for 
cutting, grinding, lubricating and honing oils and coolant solutions—pumps— 
wheel tanks—stills for reclaiming cleaning solvents—fueling systems for air- 
planes and trains—and many others. To handle liquids right—WRITE Bowser! 
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The Truth About Our Fighters 
(Continued from page 95) 


aircraft and other air units got the re- 
mainder. American losses were described 
as eight pilots missing. 

Most significant of all was the achieve- 
ment of a single carrier-based squadron 
which accounted for a total of 27 enemy 
planes. That squadron lost one pilot. 

Moreover, there is now in production 
for the Navy a new carrier-based fighter 
far superior to existing types. It is the 
Vought-Sikorsky F4U Corsair. It is 
powered by a 2,000-hp. Pratt & Whit- 
ney Double Wasp, which gives it a top 
speed in excess of 400 mph. and an ex- 
cellent rate of climb and altitude per- 
formance. 

No attempt will be made to describe 
the scores of fighter aircraft which are 
in operation throughout the world. It is 
our purpose here to clear up the con- 
siderable confusion which exists through 
a factual description of those fighter 
planes of the major air forces which are 
significant by virtue of their outstanding 
performance, their numbers or the con- 
troversies which revolve around them. 

First, therefore, is the Curtiss P-40 
series of pursuit ships. It is a single- 
engine, low-wing, design with conven- 
tional retracting landing gear. It is 
powered by the General Motors Allison 
liquid-cooled V-type engine. This engine 
is manufactured in several types, rated 
at 1,150 hp. and higher. Unless other- 
wise specified, the rated horsepower of 
engines will be in the amount of power 
available for takeoff at sea level. 





The Gromman F4F “Wildcat,” another carrier-based fighter of the United States Navy. This is the 
Navy fighter mentioned so frequently in dispatches describing the Battle of Midway, the Solomon 
Islands offensive and other engagements in the Pacific area. Incidentally, the Japs almost never 
get them. 


334 


The manufacturers and designers of 
the P-40 will admit honestly and freely 
that during the early stages of this war, 
about the time of the fall of France, 
the first P-40’s were not adequate in 
performance or armament as compared 
with the first-line German and British 
fighters. No time was wasted. As quickly 
as the information based on certain op- 
erational experiences at the front could 
be transmitted to the manufacturer, it 
was translated into blueprint and change 
order. These were changes that could be 
made simply and quickly without retard- 
ing production, such as the addition of 
armor plate, bullet-resisting windshields, 
and self-sealing fuel tanks. 

Those early Tomahawks did not enjoy 
a warm reception in England. There 
were some obvious reasons for this. The 
very first ones actually were not equal 
to the task which the British wanted 
them to do. There was probably some- 
thing of the natural reaction felt against 
a strange dog in the home kennel. 
Furthermore, during the hectic days of 
the Battle of Britain the RAF had little 
time to study and familiarize itself with 
the foreign machines. The latter situa- 
tion was complicated by the lack of 
adequate service facilities in those early 
days. 

Consequently, the Tomahawk entered 
the Libyan campaign with two strikes 
against it. But it was soon learned that 
it was the only pursuit plane available 
in quantity that would cool properly 
under those extreme climatic conditions. 
The Australians, South Africans and 
New Zealanders took to the Tomahawk 
immediately. As the desert squadrons of 


the RAF acquired more and more com- 
bat experience with the omahawk, 
their reports swelled into a steady stream 
of praise for the American plane. 

Meanwhile, the manufacturer, in co- 
operation with the Army Air Forces 
and the RAF, was busy redesigning the 
P-40 on the basis of the considerable 
new knowledge acquired from wide op- 
erational experience. This was the 
P-40D, a fairly radical departure from 
its predecessors. The fuselage ecross-sec- 
tion was reduced, provision was made 
for increased armament, and an engine 
of greater potential power installed. 

The blueprints for this model were 
hardly dry, however, before additional 
information and newer requirements 
made it necessary to engineer a more 
advanced type as quickly as possible. 
This resulted in the P-40E Kittyhawk 
which went into production in 1941, 
and the P-40F Warhawk which was in 
production early in 1942. 

These two models are quite similar ex 
cept that the P-40F is powered by a 
Rolls-Royce liquid-cooled engine which 
is being built in this country by the 
Packard Motor Company. 

Before dismissing the earlier P-40, 
the Tomahawk, it should be remembered 
that they have been more than holding 
their own in many theaters of the war. 
The magnificent achievement of the 
American Volunteer Group in China, 
mentioned previously, was established 
with the Tomahawk, which is a design 
two years older than the Warhawk— 
and two years means a lot in the age 
of a fighter. The layman should also 
be cautioned against assuming that for- 
eign air forces are made up largely of 
such superior performing aircraft as 
the Spitfires, Messerschmitts, Zeros and 
Beaufighters. It would be very enlight- 
ening and heartening for the average 
American to see some of the flying junk 
heaps which are still doing yeoman serv- 
ice in the RAF and the vaunted Luft- 
waffe. 

We have no intention of minimizing 
or belittling the foreign air forces in 
comparison with our own, but it is a 
common mistake to assume that our own 
air forces are made up of a lot of in- 
ferior planes with a few good ones. 

The P-40E’s and F’s are armed with 
six .50-in. calibre machine guns, three 
mounted in each wing. These models 
have maximum speeds approaching 400 
mph., but probably not exceeding it in 
straight and level flight. In this con- 
nection it should be noted that the P-40 
ean outfly the Zero by 100 mph. or 
more in a dive, despite the fact that 
the Zero’s maximum speed and man- 
euverability are greater than that of the 
P-40. This is due to the superior design 
and more rugged construction of the 
American plane. The Warhawk’s serv- 
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ice ceiling, that is the maximum altitude 
at which it can still perform effectively, 
is well in excess of 25,000 ft. 

If this altitude performance is not as 
good as that of other fighters, it is not 
because the P-40 cannot be equipped to 
reach high altitudes, but primarily be- 
cause it is not supposed to. The War- 
hawk could be modified to reach far 
greater altitudes by the installation of 
more elaborate supercharging equip- 
ment. As soon as this was done, how- 
ever, one or more of the other desired 
characteristics of the present version 
would have to be sacrificed. 

It is interesting to note that the 
British Spitfire, though able to perform 
at far greater maximum altitudes than 
the P-40, is nevertheless out-performed 
by the P-40 at certain medium altitudes. 

There, briefly, is the case for the P-40. 
I: is not a defense nor is it unqualified 
praise. It has a particular set of per- 
formance characteristics and other quali- 
ties not duplicated by any other airplane 
in the world. In certain respects it is 
superior to most other fighters. It is con- 
sistently winning victories against Jap 
Zeros and even the excellent German 
Messerschmitt 109. Much credit for these 
victories is due to the courage and 
superb training of American pilots, but 
do not for an instant be deluded into 
believing that our airmen could continue 
turning in such brilliant performances 
if their flying equipment was as inferior 
as certain irresponsible ecrities would 
have the American public believe. 

The Bell Aircraft Company’s P-39 
Airacobra, although it has been in oper- 
ation for a long time, is still a dark 
horse, as fighters go. It is a single- 
engine fighter equipped with a 37- 
mm. automatie eannon. It is the world’s 
only single-engine fighter equipped with 
trieyele landing gear. It possesses many 
other unique design features. 

The most unusual feature of the Airo- 
cobra’s design is the location of the en- 
gine. An Allison liquid-cooled V-type 
engine is mounted approximately in the 
center of the fuselage behind the pilot’s 
cabin. This offers a number of advan- 
tages considered highly important in 
fighter plane design. It permits the 
pilot’s cabin to be placed well forward 
toward the leading edge of the wing, af- 
fording maximum visibility with a mini- 
mum of obstruction to his view whether 
in the air or on the ground. An exten- 
sion shaft from the engine runs along 
the bottom of the fuselage between the 
pilot’s legs to a gear box in the nose, 
which drives the propeller. The propeller 
as a hollow hub and it is through this 
aperture that the muzzle of the 37-mm. 
cannon protrudes. In addition to the 
automatic cannon the fighter is equipped 
with various combinations of machine 
guns. A eommon arrangement is two 
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An Important Message to 


Teehnical Men 


The war has carried the engineering age 
to a new peak! Production demands 
have created technical problems the like 
of which the world has never seen be- 
fore! The services of engineers are at a 
premium. Especially the services of one 
particular class—executive engineers— 
engineers with business training; engineers 
who can “run the show.” 


In these critical times, the nation needs 
engineers of executive ability now, today 
—not five, or ten years from now! The 
shortage of such men is acute—even 
more acute than that of skilled produc- 
tion workers. And company heads, aware 
of this situation, are offering high rewards 
to engineers who have the necessary 
training in industrial management. 


Golden Opportunity 
for Engineers 


In this new era, the engineer with 
vision and foresight has a golden oppor- 
tunity. He will realize that out of today’s 
tremendous production battles will 
emerge technical men who not only will 
play a major role in winning the war, 
but who also will be firmly entrenched in 
key executive positions when peacecomes. 


However, before the engineer can take 
over executive responsibilities, he must 
acquire knowledge of the other divisions 
of business—of marketing, accounting 
and finance. He has of necessity a vast 
amount of technical training and expe- 
rience. But in order to grasp the oppor- 
tunities that present themselves today— 
to assume leadership on the production 
front—he must a/so have an understand- 
ing of practical business principles and 
methods. 

The Alexander Hamilton Institute’s in- 
tensive executive training can give you 
this essential business training to sup- 
plement your technical skill. It is a time- 
saving program that fits into the most 
crowded schedule. It is not intended for 
men who expect to remain just engineers 
for the rest of their lives..It is for those 
willing to train for the position that now 
seems just a little beyond them—the 
position which will increase their in- 
comes today and make their security 


more certain when the war has ended. 

134,000 men on the operating side of 
business have enrolled for this training. 
More than 37,500 are technical men— 
engineers, chemists, metallurgists—many 
of whom are today heads of our huge 
war industries. 

This training appeals to engineers be- 
cause it gives them access to the thinking 
and experience of the country’s great 
business minds. It is especially valuable 
to such men because it is basic, not spe- 
cialized—broad in scope, providing a 
thorough groundwork in the fundamen- 
tals underlying ai/ business. It covers the 
principles that every top executive must 
understand. It applies to all types of in- 
dustrial organizations, because all types 
of organizations are based on these same 
fundamentals. 


Business and Industrial 
Leaders Contribute 


The Institute’s training plan has the en- 
dorsement of leading industrialists and 
business men. And it is only because 
these high-ranking executives recognize 
its value and give their cooperation that 
such a plan is possible. Among those 
who contribute to the Course are such 
men as Frederick W. Pickard, Vice 
President and Director, E. I. DuPont de 
Nemours & Co.; Thomas J. Watson, 
President, International Business Ma- 
chines Corp.; James D. Mooney, Presi- 
dent, General Motors Overseas Corp.; 
Clifton Slusser, Vice President, Goodyear 
Tire and Rubber Co. and Colby M. 
Chester, Chairman of the Board, General 


Foods Corp. 
Send for 
“FORGING AHEAD IN BUSINESS” 


The facts about the Institute’s plan and 
what it can do for you are printed in the 
64-page book, “Forging Ahead in Busi- 
ness”. This book in its own right is well 
worth your reading. It might almost be 
called a handbook of business training. 
It is a book you will be glad to have in 
your library, and it will be sent to you 
without cost. Simply fill in and mail the 
attached coupon today. 
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.50 calibre machine guns in each wing 
and two additional machine guns of .30 
or .50 calibre firing through the pro- 
peller are. 

It is not enough that an airplane be 
able to perform well in combat. It is 
vastly important that it be easy to serv- 
ice and maintain under the most adverse 
conditions. The Airacobra offers some 
unusual advantages in this respect. The 
wings are attached to the fuselage at 
their root, by means of simple fixtures. 
A single set of jacks is all that is neces- 
sary for erection or disassembly, elimin- 
ating the need for an overhead hoist of 
any kind. If a wing or landing gear 
must be replaced or repaired, no crane 
is needed; only in removing or installing 
the engine is such a rig required. This 
greatly facilities repair and replacement 
in the field. 

The tricycle landing gear feature also 
has proven a boon to servicing and re- 
pair. The fuselage and wing remain in 
a level position when the craft is on the 
ground, providing a level platform on 
which servicemen may work. This is im- 
portant away from regular bases where 
work platforms are not readily available. 

The location of the engine is also im- 
portant from the standpoint of per- 
formance. The engine, which is the heavi- 
est single part of a plane, is near the 
center of gravity of the aircraft struc- 
ture. This means, in simple terms, that 
in sharp turns or in a pull-out from a 
steep dive, fewer excessive strains are 
imposed upon the structural members 
of the plane. 

In this connection it may be stated 
that American aircraft are continuing to 
be constructed with ruggedness, high 
safety factors and reserves of strength 
almost unbelievable to the pilots and 
aeronautical engineers of all other coun- 
tries. 

In reports of aerial -combat from 
abroad we frequently read of pilots 
who are quoted as saying their adver- 
sary “exploded” or “flew to pieces” in 
their gun sights. This simply means that 
when a cannon shell or burst of machine 


gun fire struck the enemy plane it dis- 
integrated. This happens very rarely to 
American planes. A gas tank may ex- 
plode, their engines may be torn loose 
from their mountings, their control sur- 
faces may be shot away or shells put 
through their wings, but they don’t “fall 
to pieces.” And very often, they return 
to their bases in spite of grievous 
wounds. 

Before going on to the later and more 
advanced American fighter types about 
which the public has not heard very 
much as yet, the best known fighters of 
foreign air forces will be described. The 
most popularly known are the British 
Supermarine Spitfire and Hawker Hur- 
ricane, the German Messerschmitt 109 
and Focke-Wulf 190 and Jap Zero. All 
of these, with the possible exception of 
the Focke-Wulf 190, have been pro- 
duced in a series of different models 
varying from several to half-dozen. The 
latest models upon which information is 
available are referred to unless other- 
wise indicated. 

When England entered the war the 
Hawker Hurricane was her foremost 
fighter. The Vickers Supermarine Spit- 
fire was in development, well along 
toward the production stage. The further 
modification and development of both 
the Hurricane and the Spitfire was dic- 
tated by day-to-day experience in ac- 
tual combat and they have proved to be 
the world’s best fighter planes for the 
particular mission they were designed 
te accomplish. Both of these fighters are 
powered by a single Rolls-Royce Merlin 
liquid-cooled V-type engine. This engine, 
like its American counterpart, the Alli- 
son, has been improved upon steadily 
during the past few years. The Merlin 
XX, one of the latest models, is rated 
at 1,260 hp. 

Both fighters have low-wing design 
with conventional landing gear. The 
Spitfire has somewhat cleaner aerody- 
namic design than the Hurricane. The 
top speed of the latest model is in the 
neighborhood of 400 mph. 

The outstanding feature of these two 
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fighters is the ameunt of fire pewer 
packed into them by the British. Every- 
thing else was subordinated to the re- 
quirement that they be able to take off 
and climb at a maximum speed to inter- 
cept attacking bombers and concentrate 
a withering fire. To this end, the British 
installed as many as twelve .303-in. 
calibre guns in the fighters, six in each 
wing, and in some versions installed four 
20-mm. cannon, two in each wing, firing 
outside the propeller are. And was Jerry 
surprised! It is only now that Germany 
is beginning to bring out later types of 
fighters with increased offensive arma- 
ment. 

The Spitfires have a very short range, 
being unable to remain in the air for 
more than approximately two hours 
without returning to their bases for re- 
fueling. Although their concentrated fire 
power is terrific, the ammunition car- 
ried is only sufficient to last a short 
while if all machine guns are fired 
simultaneously. Without detracting from 
the credit due these fighters, experience 
has shown that they have not displayed 
the same versatility and adaptability as 
American fighters when placed in serv- 
ice under extremes of climate and ter- 
rain in other theaters of the war. 

The Focke-Wulf 190 is the newest 
German fighter encountered in the war. 
It is a low-wing design distinguished 
chiefly by its aircooled radial engine and 
inward retracting landing gear of ex- 
tremely wide tread. Its BMW 801D 14- 
cylinder engine develops approximately 
1,600 hp. It is significant that the Ger- 
mans have finally switched to an air- 
cooled radial engine installation in a 
fighter. 

The FW-190’s armament consists of 
two 7.92-mm. machine guns mounted on 
top of the fuselage and firing through 
the propeller arc; two 20-mm. Mauser 
cannon mounted in the wings near the 
fuselage, also firing through the pro- 
peller are, and two 20-mm. Oerliken can- 
non also mounted in the wing, but firing 
outside the propeller are. The British re- 
port that the effectiveness of the fire 
power is curtailed due to the short range 
of the machine guns and low muzzle ve- 
locity of the Oerlikens. 

The plane is well armored. Armor 
plate is installed behind the pilot’s seat 
and an even thicker plate is fitted behind 
the pilot’s head in the movable cockpit 
cover. A thick, bullet-proof windshield 
protects the pilot’s head in the front and 
certain vital portions of the engine in- 
stallation also are protected with armor 
plate. This is standard practice, also, in 
the construction of American warplanes. 

The RAF captured one of the ma- 
chines intact and put it through its 
paces. They reported its maximum speed 
was 375 mph. at 18,000 ft. It is most 
effective at altitudes ranging from 15,- 
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000 to 25,000 ft. but is a poor performer 
at lower altitudes. American bomber 
crews who have met the FW-190’s in 
combat report that it does not handle 
very well near its reported service ceil- 
ing of 37,000 ft. One disadvantage of 
the 190 is that it glides in at 125 mph. 
and sets down at 110 mph. This is com- 
pensated for in some measure by its un- 
usually wide-tread landing gear, set 
well forward of the center of gravity, 
which enables the pilot to apply brakes 
freely. Its range is very limited, but as 
is true with most fighters, provision is 
made for the attachment of an auxiliary 
fuel tank below the fuselage which can 
be dropped in flight after its contents 
are exhausted. 

The FW-190 is ingeniously designed 
and well built. It enjoys the hearty re- 
spect of engineers and pilots of the 
United Nations Air Forces; but it is 
very far from being the world’s best 
fighter plane and does not live up to the 
exaggerated claims made for it by Nazi 
officialdom. 

The Messerschmitt 109 series repre- 
sents the standard single-engine fighter 
of the Luftwaffe. It is powered by a 
Daimler-Benz liquid-cooled inverted V- 
type engine, developing approximately 
1,150 hp. The top speed of the ME-109F, 
the latest model, is approximately the 
same as that of the FW-190, but it is 
very deficient in armament. It is 
equipped with one 20-mm. cannon and 
two 7.92 machine guns. Both the ME- 
109 and FW-190 are very maneuverable 
and climb at 3,000 ft. per min. or bet- 
ter, depending on the altitude. 

The Heinkel 113 is another single-en- 
gine German pursuit frequently men- 
tioned. It also is of low-wing design hav- 
ing conventional landing gear and is 
powered by a Daimler-Benz liquid-cooled 
engine like the Messerschmitt. When it 
first made its appearance a few years 
ago, it was tricky and difficult for the 
pilot to handle, but it has been learned 
that it was redesigned and the result 
was good. 

Now we come to that great Nipponese 
mystery plane—the Zero. At the outset 
let it be said that the Jap Zero fighter 
is a fast, high altitude, very maneuver- 
able job, but right there its virtues cease. 
The reeord of the battle in the Pacific 
proves conclusively that these qualities 
alone are not sufficient to win aerial 
battles, 

'he Japanese fighter plane commonly 
referred to as the Zero has been in 
Service nearly two years, possibly a 
little longer. Consequently, it has as 
many modifications and variations as 
would be expected of any other type of 
combat plane in service for a similar 
length of time. The problem of identify- 
ing a particular fighter is further com- 
Plicated by the obseure system of air- 
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eraft identification used by the Japs. 

The Japs take the last two numerals 
of their calendar year when a plane 
goes into service and put a “T” in front 
of it. The Jap calendar begins at the 
year 660 B.C., so that it is now the year 
2602 in Japan. Airplanes which went 
into service during their year 2600 (our 
1940) were designated as T-00, or just 
plain zero. Several manufacturers pro- 
duce the Zero fighter and each incorpo- 
rates some modification in design or 
construction. The Zero fighter is pro- 
duced for the army, a carrier-based 
model for the Jap Navy, and still an- 
other version is equipped with pontoons. 
In any event, the outstanding character- 
istics common to all of the Zero-type 
fighters will be described. 

The Zero fighter is a low-wing, all- 
metal monoplane, equipped with con- 
ventional landing gear, except for the 
seaplane version, and powered by an 
air-cooled radial engine. It is somewhat 
similar to the Focke-Wulf 190 in that 
it has an inward retracting wide-tread 
landing gear and a radial engine with a 
slim tapering fuselage. 

The Mitsubishi Kinsei engine which 
powers the Zero has been analyzed by 
American aeronautical engineers. It is a 
14 cylinder, twin-row radial, with seven 
evlinders in each bank. It is equipped 
with a single-stage engine-driven super- 
charger and is rated at 1,050 hp. for 
takeoff. It is copied chiefly from Amer- 
ican engines of similar design, although 
it ineorporates modifications of design 
features of similar engines of British 
and German design. It is rated as a 
highly dependable engine, although con- 
siderably less efficient for its size and 
weight than comparable engines of 
American manufacture. 

The top speed of the Zero has been re- 
ported as being 340 mph. but it is prob- 
able that improved models can attain 
higher speeds than that. Its light con- 
struction, bordering on the flimsy, 
coupled with its low-wing loading, en- 
ables it to climb at a fast pace and reach 
altitudes in excess of 30,000 ft. The 
wings and fuselage of the Zero are con- 
structed in one piece. In other words, 
a damaged wing panel could not be 
removed and another one attached by 
a set of bolts as is the ease with vir- 
tually all American aireraft. This makes 
for lighter weight and faster construc- 
ticn, but it also means that in case of 
severe damage the entire airplane must 
he replaced, and it doubtful whether 
the Japs can supply replacements in 
sufficient quantities to maintain strength. 

This, and other similar short cuts in 
design and construction, contribute to 
the relatively high performance of the 
Zero in relation to its power. The Japs 
consider pilots and planes as “expend- 
ables.” Hence, the Jap pilot carries no 





parachute. He has no protective armor 

(except in the latest models, which do 
not afford adequate protection). His 
plane does not have self-sealing fuel 
tanks. His safety devices, radio equip- 
ment and instrumentation do not com- 
pare with those of American fighters. 

All these omissions mean savings in 
weight which can be translated into per- 
formance, but only at the expense of the 
pilot’s safety. Jap pilots are trained to 
fight and die. This is rejected by Amer- 
ican fighting forces. Not alone for hu- 
manitarian or sentimental reasons, but 
because we know our way is more effi- 
cient. American pilots are superbly 
trained, trained to fight and keep on 
fighting. Thus, vitally important human 
and material resources are better con- 
served. 

Returning to American types, the 
North American P-51 Mustang, like the 
P-39 and P-40, was one of the earlier 
American fighter designs to see active 
service in the war. It did not come along 
sufficiently later than the P-39 and P-40, 
however, to incorporate in its original 
design applications of new discoveries 
in fundamental aeronautical research 
which have been made within the past 
few years. 

The P-51 again is a low-wing mono- 
plane with conventional landing gear 
powered by an Allison liquid-cooled en- 
gine. Earlier models were equipped with 
engines rated at 1,050 hp. for takeoff at 
sea level. It is likely that future models 
will incorporate a similar powerplant 
delivering considerably greater horse- 
power; it is even more likely that this 
change already has been accomplished. 
Superficially the Mustang resembles the 
Messerschmitt 109, chiefly because of its 
square-clipped wing and tail surfaces 
and angular lines. In some other re- 
spects, particularly in the fuselage 
streamlining, it is akin to the Spitfires 
and Hurricanes. The British ordered 
this fighter in considerable numbers in 
1941. From the very first, British re- 
ports concerning their all-around satis- 
faction with the performance of this 
fighter have been at least as enthusiastic 
as those regarding any other American 
combat plane. 

It is a low and medium altitude fighter. 
Its engine is equipped with a single- 
stage blower, which simply means that 
it was not designed to even attempt to 
reach high altitudes. The British have 
placed it in service as an army coopera- 
tion plane. For the most part it will be 
called upon to operate in close connec- 
tion with ground forces near the battle- 
fields and usually far away from pre- 
pared bases. It is ideally suited for this 
work because of its rugged construction 
and brilliant performance at lower alti- 
tudes. The British have reported that its 
landing gear has proven exceptionally 
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tough and its wide tread, nearly 12 ft., 
enables it to operate from hastily pre- 
pared landing fields or wire mesh land- 
ing strips without mishap. 

It is not permissible to reveal the 
maximum speed of the Mustang, but 
the British freely describe it as unques- 
tionably the fastest army cooperation 
plane in the world. The standard arma- 
ment of the P-51 consists of two machine 
guns on top of the fuselage firing 
through the propeller are and two ma- 
chine guns in each wing. 


Wings, Tail, Are New Type 


Its wings and tail surfaces are of the 
so-called “laminar flow” section which 
was developed in the laboratories of the 
National Advisory Committee for Aero- 
nauties after years of intensive research. 
The prime requisite for the utilization 
of these highly efficient sections is 
smoothness of wing and tail surfaces. 
Flush riveting and smooth joints be- 
tween skin panels throughout the plane 
are means of accomplishing the desired 
finish. 

The newest American fighter in serv- 
ice is the Republic P-47 Thunderbolt. 
This is in many ways a remarkable 
fighter airplane. It is the first American 
combat airplane designed since the out- 
break of war in 1939 to see action. It 
is generally conceded to be the world’s 
first fighter airplane to be powered by 
2,000-hp. aircooled radial engine. This 
is the 18-cylinder Pratt & Whitney 
Double Wasp. 

The P-47 is a single-seat low-wing air- 
plane with conventional landing gear. 
Aside from its husky powerplant, it is 
distinguished by the fact that it is one 
of the few fighter planes in the world to 
be equipped with the famous exhaust- 
driven turbosupercharger, the same de- 
vice which was developed and pioneered 
in the United States and-has enabled the 
famous Boeing Flying Fortresses to op- 
erate at peak efficiency at extreme alti- 


tudes for many years. 

Its maximum speed is definitely in 
excess of 400 mph. It is equipped with 
six or more .50-calibre machine guns and 
has a range of operations greatly ex- 
ceeding that of any other single-engine 
fighter. Pilots who have flown it and the 
strategists and engineers who are re- 
sponsible for its design and construction 
unhesitatingly rank it as the best single- 
engine high altitude fighter airplane in 
production or in action anywhere in the 
world today. 

The design was completed on the P-47 
in 1939. Two additional plants are tool- 
ing up and getting into production on 
the same type. Actual reports from AAF 
officers are understandably lacking in 
detail, but all are to the good. 

This brings us to the twin-engine and 
multiple place fighters. The Lockheed 
P-38 Lightning is believed to be the 
only twin-engine, single-seat fighter 
plane in action anywhere in the world. 


Multiple-Place Fighters 


The British Bristol Beaufighter is 
probably the outstanding multiple-place 
twin engine fighter. The German 
Messerschmitt 110, an older design, 
is a three-place twin-engine fighter. 
Planes of this type are really aerial 
destroyers, capable of roving long dis- 
tances in search of prey. The combina- 
tion of high performance, deadly offen- 
sive armament and long range enables 
them to seek out the enemy and engage 
him in combat at distances far beyond 
those capable of defense by the small 
interceptor fighters. 

The Lockheed P-38 was first flown in 
1939. Piloted by an Army officer, it 
crossed the United States from the West 
Coast to the Eastern Seaboard at an 
average flying speed of 404 mph. An 
aircraft capable of maintaining that 
speed for many hours at a time has a 
maximum speed considerably greater. 

The Lightning is of very unusual de- 
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sign. It does not have a fuselage like the 
conventional aireraft which terminatcs 
in the empennage, or tail surfaces. In- 
stead, the two nacelles which house iis 
Allison liquid-cooled, V-type engines, 
which are similar to those installed in 
the single-engine fighters, taper inio 
slender booms which support the hori- 
zontal tail surfaces at either end and 
terminate in twin rudders and vertical 
fins. In place of the fuselage, a large 
nacelle housing the pilot’s cabin and cen- 
ter guns juts well forward out over the 
leading edge of the wing and terminates 
at the trailing edge at the center of the 
wing. The engines are equipped with the 
very efficient exhaust-driven turbosuper- 
chargers, which enable it to perform in 
the thin air around 40,000 ft. 


Uses Tricycle Gear 


The P-38, like many other advanced 
American designs, is equipped with tri- 
eyele landing gear. This feature is par- 
ticularly important for planes of such 
high performance. It decreases the like- 
lihoed of ground looping or nosing over 
when a pilot is forced to land on a 
rough field or under other adverse con- 
ditions. Its armament consists of mul- 
tiple cannon and machine guns mounted 
in the nose of the pilot’s nacelle. The 
Lightning got into good quantity pro- 
duction late in 1941 and has been roll- 
ing off the assembly lines in increasing 
numbers ever since. By now, consider- 
able numbers must be in service at the 
fighting fronts, although few reports 
have been permitted to be published. 
Gen. Arnold, however, has stated that 
the Lockheed P-38’s have engaged the 
Japanese with notable success in the 
Pacifie area. 


Complacency Attacked 


Americans have no monopoly on 
brains. Therefore, both allied and enemy 
nations are creating aircraft, engines 
and other instruments of war of excel- 
lent design and construction. Most of 
these nations have been learning the les- 
sons of warfare far longer than we have. 
In some instances, certain foreign prod- 
ucts excel ours. As a nation, we are proud 
that in both war and peace the reverse 
is generally true. There would be grave 
danger in kidding ourselves about the 
superiority of our warplanes if they 
were not, in fact, superior. They are not 
above criticism as types or models. In- 
telligent, constructive criticisms are wel- 
come and should continue. But the in- 
escapable conclusion for all those in 
possession of the facts is this: Americzn 
fighter planes, on the whole, are superior 
to those of our enemies; as our latest 
types reach the fighting fronts in in- 
creasing numbers, the edge of superior- 
ity in quality and performance will be 
increased month by month. 
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